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RE POET 

OF THE 

COMMISSIONER OF AGRICULTURE. 



To the President : 

I have the honor to submit my fourth annual preliminary report, it be- 
ing the nineteenth report since the organization of the department in 
1862. 

During the four years of your administration now drawing to a close 
our farmers have rejoiced in the realization of higher rewards for agri- 
cultural labor than during any other continuous four years in our his- 
tory. They have been years of exceptionally good crops of all the 
different staples grown either for home consumption or export; and as 
the European nations to whom we look for a market have during the 
same period failed, from disastrous seasons, to harvest the usual quantity 
of farm products, a steady demand at good prices has existed for our 
entire surplus of wheat, corn, cotton, meats, and dairy products, unti 
the aggregate annual amount exported has attained a value of more than 
$271,000,000 in excess of the value of similar exportations during any 
like number of previous years. These unprecedented crops, the bountiful 
gift of an All- Wise Providence that governs in the affairs of men, have 
afforded constant and profitable occupation not only to the farmers but 
to the manufacturing and commercial classes, as well as to the great 
transportation companies whose trains and fleets have h#d uninterrupted 
and remunerative employment, notwithstanding their own increased, 
capacity and the ever eager competition of new lines. Indeed there is 
no profession, no trade, no occupation, no man so rich and exalted nor 
yet so poor and unknown, but lias shared in their widespread and bene- 
iicial influences. 

The following tables exhibit the immense value of the most important 
of our agricultural products during the several years named and the 
value of the exportations thereof for the same period. 

Value of tht ' principal agricultural productions ly calendar years. 

i 

Breadstuffs, animals, animal matter, cotton: 

1877 . . . $1, 644, 820, 578 

1878 1,44^,570,866 

1879 . 1,919,054,397 

1880 (estimated) % 000, 000, 000 
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Value of the agricultural exports for the fiscal years ending June 30, 1877, 1878, 1879, 



Products, 


1877. 


1878. 


3.879. 


1880. 




$140, 564, 066 
118, 126,940 
183 258 248 
23,422,966 
58,652,719 


$145,587, 515 
181^ 811, 794 
191, 470, 144 
21,747,117 
52,245, 306 


$146, 641,233 
23 0, 391, 066 
173, 158,200 
20,122,967 
53,843, 026 


$166,400,428 
288, 050, 201 
221, 517, S2iJ 
22, 000, 000 
49,000,000 




524,019,939 
689,167,390 


592, 861,876 
722,811,815 


604, 156,492 
717, 093, 777 


746, 967, 952 
823, 946, 353 




76 


82 


84 


90 



This shows an unusually prosperous condition, and that, to day, ours 
is pre-eminently tbe agricultural country of the world. The casual reader, 
and the most indifferent student of statistics cannot but be struck with, 
the large proportion that agricultural products as shown by the above 
table bear to the total exports of the United States ; and every man of in- 
telligence in pondering the fact must stand amazed that the agricultural 
interests of the country have not received more attention in State and 
national legislation. 

DIVISION OF CHEMISTRY. 

This important division of the department is now confined to a room 
in the present building 20 feet square, with two basement rooms of the 
same size, and a small closet. It is utterly impossible, with such lack 
of conveniences, to promptly perform a great deal of work, any delay in 
whibh, and in publishing the facts thus only to be ascertained, is a loss 
to the country. The work is daily accumulating. It comes to us from 
every part of the United States and her Territories. Its value is almost 
beyond computation. The numerous experiments and analyses that 
have been made in this division serve to illustrate, in part, how essen- 
tial to the proper working of the department, and, as a consequence, to 
the country, is a well-appointed laboratory. 

Being the national laboratory of a great people, it should have greatly 
increased facilities for examining and determining the many important 
questions daily coming up for investigation. 

Th« small increase in the appropriations for the laboratory has ena- 
bled this division to extend its work in various ways, but particularly 
and profitably in verifying the results of experiments heretofore made 
in the examination of the juices of different saccharine plants. Seeds 
of 42 supposed varieties of sorghum, bearing in most cases the name of 
the grower or of the locality whence obtained, were planted in a little 
patch of ground attached to the department, and the resulting plants 
subjected to daily examination and. analysis from the appearance of the 
tassel until November 22, at which time the stalks and the ground were 
alike hard frozen. In those daily examinations under the immediate 
direction of the chief chemist, there were employed, in addition to the 
regular force, 11 assistants (chiefly young graduates of chemical schools), 
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and a very large amount of valuable work was accomplished. In all 
something over 3,500 analyses were made, all doubtful results being 
verified and corrected by repetition. This careful work served to sus- 
tain every statement heretofore made by the department in relation, to 
these sugar-producing* plants, and affords a sure basis for estimating 
the profit that may be derived from the manufacture of sugar from 
these varieties of cane, and will be of great value to all persons engaged 
in sugar production who may carefully study the tabular statement to 
appear in the forthcoming detailed report of the chemist. 

Among the varieties of sorghum sent to us under their difierentlocal 
names many were found, when grown, to be identical. The number of 
distinct varieties of value for making sugar has been reduced to 25, so 
that we may say with certainty that we have growing in this country 
at least that number of separate varieties concerning which there re- 
mains only to be determined what soil and climate is best suited to any 
particular sort. The difference in the quality and quantity of saccha- 
rine matter in the various kinds is so slight as to be a matter of little 
consideration. 

The variety generally known as Early Amber, but sent to us under 
many different names, proves to be somewhat earlier than any other 
and the equal of any in the richness and purity of juice, although not 
quite so productive as the larger and later varieties. 

In this connection it may be well to refer to the experiments which 
have been made in the grounds of the department with machinery 
adapted to the manufacture of sugar in a commercial way. It was con- 
sidered important to undertake the work on a scale of this magnitude 
in order that the large number of farmers and others who were ready to 
engage in the business should be satisfied as to its practicability and 
profitableness— that the proportion of crystalizable sugar found in 
laboratory experiments to be present in the stalks of sorghum and of 
corn (maize) could be secured without difficulty and with profit as an 
article of commerce. A careful estimate showed that the cheapest out- 
fit of machinery entirely suited to this purpose would cost in the city of 
Kew York about' $10,000, and that to hnvp the cane grown wherever 
vacahi i;ii;<S ruuhl l:.v rhaiK-.e be rented hi 'the vieiuiry of Washington 
or neighboring larger* be induced to undertake an untried crop .j to 
haul the cane long distances, and to manufacture would cost several 
thousand more. Accordingly an appropriation of $15,000 was asked 
for and was voted by the Senate, but was reduced in the House of Rep- 
resentatives to $0,500, and so finally passed both branches of Congress. 
Hot only was this sum entirely inadequate to the object in view, but 
available so late as to render the planting of a sufficient supply of cane 
entirely impossible. Pending legislation, and in anticipation of more . 
favorable action on the part of Congress, I had conferred with Messrs. 
Colwell Brothers, large manufacturers of sugar machinery in S"ew York 
City, and had notified them that I would probably wish to purchase a 
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complete sugar mill (with vacuum pan and centrifugal) similar to those 
used on sugar plantations in Louisiana and Cuba. When the appropri- 
ation was cut down from $15,000 to $6,500 and the purchase could not 
be made, these public spirited gentlemen declared that the machinery 
should be at my service upon my own terms rather than an experi- 
ment of so much importance to the country be put over to another sea- 
son. Such parts of the machinery as they had not in stock and were 
too busy to prepare they caused to be made in other shops, brought the 
whole to Washington, superintended its erection and loaned their ex- 
perienced men to start and run the mill until others detailed for the 
purpose should become familiar with its management. With the usual 
delays incident to erecting and starting a new mill, and the changes in 
gearing found on starting to be necessary, the work of grinding, &c, 
which was expected to be begun September 1 was delayed until after 
the 1st of October. Then followed a break in the machinery which 
delayed operations two weeks longer, so that it may be said the work 
was not fairly commenced until the middle of October, fully six week's 
later than it should have been. 

Meanwhile the cane had been cut and drawn up to the yard, and was 
not improved by being piled in large ricks. Prom late planting (the 
greater part on poor land) it was far from promising to begin with, 
much of it being less than half an inch in diameter, and rapidly deteri- 
orated from heating in the rick while awaiting'repairs to the machinery. 

Mr. Theodore Kolischer, a sugar manufacturer, who had experience 
in making beet sugars in Germany and. cane sugars in the West Indies, 
was selected to treat the juice precisely as he would the juice of the 
tropical cane, and then to make such modifications and suggestions as 
the character of the juice would seem to require. His report will be 
appended. Mr. Kolischer hoped to build up sufficient granulation in 
the vacuum pan to enable him to strike directly into the centrifugal, as 
is usual with tropical cane; but this he did. not succeed in doing. He, 
however, obtained some barrels of sugar from the f irst boiling by Jetting 
it stand for a tew days and granulate in the tanks. This sugar is well 
crystallized and polarizes 88; is yellowish green in color and not attract- 
ive in appearance, but will command a. paying price for refining. The 
sirup made at first was not as clear and fine in flavor as was afterwards 
obtained. When Mr. Kolischcr's time expired there remained a suffi- 
cient quantity of cane on hand lor three days' work, but cane of very 
inferior quality, since it had been subjected to severe frosts by which 
the joints had been rendered more or less acid. The experiments were 
continued by employes of the department who had become familiar with 
the machinery, and by them better results were obtained from this 
. injured cane than from that first handled. This was chiefly due to the 
more careful defecation of the juice under the personal direction, of Pro- 
fessor Collier, and it is a matter of regret that there was not a supply 
of cane sufficient to permit of many other experiments in the defecation, 
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clarification, and crystallization of the juice and sirup, important experi- 
ments which must be postponed until another season. The supply of 
cane exhausted, an experiment was made in retailing the molasses 
which had not given evidence of granulation. Upon diluting - this with 
water, clarifying by boiling and skimming, and further boiling in vacuo, 
considerable sugar was produced of excellent quality and color, as evi- 
denced by the fact that it polarizes 99, and is valued to day by one of 
the leading grocers of this city at nine cents per pound. On the whole 
these experiments, although made under very unfavorable circum- 
stances, have been attended with so fair a measure of success as to give 
assurance that, with the machinery as now in position and an adequate 
amount of cane, planted at the right time and cultivated in the right 
way, both sorghum and corn-stalks can be profitably employed in the 
production of sugar for market, It is to be hoped that Congress will 
vote the funds necessary to continue these experiments as long as they 
promise to be of great value to the people. 

A tabular statement showing the condition of the industry among the 
people at large will be found appended to this report, by which it will 
be seen that very decided progress has been made during the past year 
in the direction I had the honor to propose some two years , since, to- 
wit, the manufacture at home of all the sugar we consume, with some 
to spare for export. This statement and the many letters upon the sub- 
ject from intelligent correspondents in every part of the country justify 
the belief that the crop of 1884 will terminate our dependence on foreign 
nations for this article of prime necessity. 

In addition to the work of this division above indicated, the examina- 
tion of our native grasses and forage plants from different parts of the 
country has been and is being carried forward and, besides, analyses— 
: over 150 in all— are making or have been made of twenty different well 
. known genera or species of such grasses as are now extensively grown, for 
, the purpose of determinining their comparative composition and nutritive 
value at different stages of their development. 

Some idea of the value of this work, in mere dollars and cents and 
aside from its "consequential" benefits, maybe gained from a consider- 
ation of the fact that, among individual chemists operating on their own 
account, the current price for a single mineral determination is about 
$10, and that analyses for organic constituents are even more expensive. 
But accepting $10 as the average value of each specific determination, 
the chemical work of the department from June, A. D. 1880, to Janu- 
ary, 1881, will make the following exhibit: 

150 grasses, 7 determinations each... $10 r;oQ 

3,581 canes, 4 '■' « .... . : 143' 240 

Total - -» ~f 153, 740 

BEET SUGAR. ' ' ' . 
Since the publication of the last Annual Report there has been pre- 
pared in the department a report on the u culture of the sugar beet, and 
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* the manufacture of sugar therefrom in France and the United States." 
This report is intended to show the conditions favorable to the culture of 
the sugar beet, and the methods of planting, manuring, cultivating, har- 
vesting, and storing the crop in France, the later improvements intro- 
duced in the methods of manufacture of sugar from the beet, and the 
social and fiscal relations effecting the beet sugar industry in that coun- 
try. That portion relating to the manufacture is not intended to give 
details relative to the methods employed, but to furnish to prospective 
manufacturers correct notions concerning improvements in apparatus, 
&c, that have been made up to 1878, and estimates of the cost of re- 
quirements for a complete factory. The report is accompanied by illus- 
trations of most of the improvements mentioned, and of the new instru- 
ments employed in cultivating the root. 

In connection with this report of the experience of the French in the 
manipulation of this great industry, it seemed advisable to give a state- 
ment of the results of the practical experiment making at Portland, Me., 
in the introduction of the industry in that section. 

A representative of the department was sent to make an examination 
and report upon it. It was found that the Maine Beet Sugar Company 
had erected works with all the appliances for extraction of sugar from 
beets, and with a capacity of 150 tons per day. They had made con- 
tracts with seventeen hundred farmers for the culture of 1,200 acres of 
roots. The culture was, therefore, eminently experimental, but from 
conversations with some of the farmers it was found that very few were 
able to give intelligent accounts of their operations or of the expenses 
attending them. The sugar company issued circulars giving minute in- 
structions concerning the methods that should be followed in the work, 
and in order to determine how closely these instructions were followed, 
the results obtained, and the cost per acre of producing the crop, a circu- 
lar of questions covering these points was mailed from the department 
to all persons who had grown beets for the company, whose names and 
addresses could be obtained. Replies to these circulars— 200 of the first 
to 1,500 of the latter— were not as numerous as I Lad had a right to ex- 
pect. The few received show the influence of the various soils, and the 
methods of culture and manuring upon the crop. If we accept the more 
reasonable estimates of the value of farm labor and of stable manure, it 
appears that the cost of producing a crop and delivering at stations 
within an averages hard, of half a -mile (with the cost of stable manure 
and artificial fertilizers added), is about $(50 per acre, and that the crops 
produced with, the care that this expenditure demands should amount 
to from 15 to 23 tons, which, at the average of $5 per ton, the price paid 
by the company, would net to the producer $15 to $23 per acre. 

The report upon the experiment in Maine is accompanied by a state- • 
ment of the h istory of former experiments in this industry in the United 
States, and the encouragement and aid. given for its promotion by the 
general ami State governments. 
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Of the combined reports, Congress ordered the printing of 20,000 
copies, which should have been printed and distributed in time to serve 
for the information of persons who desired to engage in the cultivation 
of beets and the manufacture of sugar during the past season, but which 
are yet in the office of the Public Printer, and a delay of a year in enter- 
prises of public importance has been the result. 

MAINE BEET SUGAR COMPANY. 

The condition of the Maine Beet Sugar Company at the present time 
is well described in the Eastern Argus, of October 28, 1880, as follows : 

The fall and winter work of the Maine Beet Sugar Company is now fairly begun, 
and the factory is in full operation. The factory employs in all its departments, in- 
cluding the storage and shoveling the beets, unloading the cars, and removing the 
pulp, about 125 men. Important improvements have been made since last year in the 
machinery, which is now equal to the best in Europe. Last week the product of su gar 
and molasses from the cut and sliced beets was over 11 per cent, of the whole. The 
factory consumes at least 25 tons of coal per day. Work is pushed day and night 
without cessation, except one hour at noon and at midnight. From 125 to 150 tons of 
beets are worked in 24 hours. The company has on hand some 6,000 tons of beets. 
About 10,000 tons in aU will be worked during this season. The factory will probably 
continue in operation until about Christmas. Beets are now arriving daily at a rapid 
rate* The cars bring about 300 tons, and farmers' wagons about 50 tons per day. The 
eropaaverage fuUy as well as last year, notwithstanding the drought which diminished 
the yield at least one-third from what it would otherwise have been. The beets are 
of about the same average quality as last year. They are not so good as in Europe, 
owing to the improper cultivation and the imperfect removal of the leaf crown, which 
in Europe is always cut off and retained by the farmers. About two-thirds of the 
beets are raised in the State of Maine from Bangor, Dexter, Skowhegan, and North 
Anson to the State line, and from Farmington to Belfast and Rockland. They come 
by the Maine Central, Knox and Lincoln, Somerset, Grand Trunk, Rumford Fails, and 
Buckfield, Portland and Ogclensburg, Portland and Rochester, Boston and Maine (?) 
Eastern, Boston, Concord and Montreal, Passumpsic, Fitchburg, Delaware and Hudson, 
Hoosic and Western Railroads as far as Schenectady and Fort) Hunter, New York. 

Beets are sent from the Connecticut River Valley and the Merrimac Valley, New 
Hampshire, as well as from the eastern townships of Canada, This great area of 
country supplies beets which all ought to be raised, and as many more, within 20 miles 
of Portland. Farmers in the surrounding country have generally done well this sea- 
son. The estate of Cyrus Thurlow, in Deering, has received from the factory this year 
$430 in cash, and §50 from the sale of tops for greens, making nearly $500 cash product 
from three acres of land. 

With a full supply the factory could work with the present machinery in five months 
20,000 tons of beets, which would turn out 2,000 tons of sugar and molasses in a single 
season. 

Last year the waste products were largely lost for want of a demand for them. This 
year the waste has all been bought for manure by one of our interprising citizens, at 
the rate of $1 per ton. Over 2,000tons of beet pitfp are alreadysold in advance at the 
above rate, and the demand for it has far exceeded the supply, 

EXPERIMENTS DELAWARE. 
Another experiment in the cultivation of the beet and its manufacture 
into sugar has been made in the State of Delaware. To encourage the 
enterprise the State legislature appropriated $300 in 1877 to be offered 
as premiums to farmers for crops of sugar-beets ? and in 1878 $1,500 were 
appropriated for the same purpose* 

Beet culture was begun four years since, and results proving better 
with each succeeding year, the experiment of making beet sugar was 
4 undertaken in 1878 by the Delaware Beet Sugar Company with such 
imperfect apparatus as happened at hand. The crop to be worked 
up amounted to 350 tons of roots (containing an average of 9 per cent. 
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of sucrose) from 75 acres. From imperfect arrangements these experi- 
ments were not very satisfactory. Unfortunately the past season proved 
very unfavorable to the beet crop in the State, again bringing the 
supply of roots below the requirements of the company, whose new 
and complete mill, made by Oolwell Brothers, of New York, and cost- 
ing $30,000, has a capacity of 60 tons of roots per day of 24 hours, 
gives employment to 42 men, at average wages of $1 to $1.25 per day 
and consumes daily 20 tons of fuel, costing, delivered at the factory, 
$1.75 per ton. With the very small quantity of material they have had 
to work up this year the company has yet realized enough to cover 
all the running expenses. With such a crop as was expected a fair 
profit Avould doubtless have resulted. As it is, the company has been 
so encouraged that measures are now being taken to secure contracts 
for a crop of 2,000 acres of beets, and an increase of the capacity to 
100 tons per day, if the requisite quantity of raw material can be con- 
tracted for. The work in the factory has not been far enough completed 
to give accurate details as to the results obtained. Enough is however 
known to determine that the yield in sugar from the centrifugals and of 
the first crystallization, testing 95 per cent., will reach 100,000 pounds, 
for which 8 cents per pound has been offered. The molasses is still to 
bo worked over lor seconds, after which the residue will be delivered, 
according to contract already* made, for 18 cents per gallon. The pulp 
from the diftosors amounting to from 40 to 45 per cent, of the weight of 
the roots worked is readily sold for $1 per ton, delivered on cars at the 
factory. Indeed, more orders for pulp have already been received from 
the thrillers than can be filled this year. As this company seems to lack 
neither capital, intelligence, practical experience, nor transportation 
facilities, its ultimate success may be confidently predicted. 

if, as stated, the implements used in the cultivation of the beet are 
peculiar to European manufacturers, there would seem to be no good 
reason why the desire of the growers in this country that they be ad- 
mitted free of duty, at least until, our manufacturers arc rreparcd to 
supply them, should not be allowed. 

LOTUS l ANA SUGAR. 

Ill its earnest efforts to promote the sorghum sugar industry, as 
adapted to the whole country — ami the more earnest because adapted to 
the whole country — the Department of Agriculture does not overlook 
the importance of the cane-sugar production in Louisiana and a few 
other Southern States to the citizens of those States and. to the eountrv 
at largo. In the introduction by the department a year or two since of 
some foreign varieties of cane, a step has been taken which it is believed 
will in a few years— and when the imported cane (confined at present to 
a few planters for propagation and experiment) sliall have been widely 
disseminated — add largely to the Louisiana production. The crop of 
the past season, though, shortened by unusual severe weather in Kovem- 
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ber, will bo larger than any inaeto since 1861, tlie year of largest pro- 
duction. The quality of sugar manufactured is represented to be excel- 
lent, much above the average in grain and color. 

The success reported by our correspondents as attending the growth 
of sorghum in Louisiana and Texas, and the demonstration that two 
crops a year of this species of cane can readily be grown and worked up 
before frost in all of the extreme Southern States, warrants the belief 
that the sugar planters of that region will ere long find it to their ad- 
vantage to substitute in part, if not altogether, the cultivation of sor- 
ghum for that of the ribbon cane. Such a change is made the more 
probable by the fact that from one-sixth to one-third of the sugar lands 
of the Southern States has to be given up annually to the production of 
seed cane if intended for the production of sugar cane, whereas the 
whole could be devoted to sorghum, which produces its own seed and 
yields a full crop of sugar beside ; and, further, that ribbon cane, from 
the time required for ripening, is frequently overtaken by frosts, whereas 
two crops of sorghum can be grown there during the same time without 
danger of being so overtaken. 

The repeated experimental examinations made by Dr. Collier in the 
laboratory of the department furnish satisfactory evidence that sor 
ghum cane is the equal of sugar cane in saccharine matter, yields as 
much per ton, is more easily cultivated, and can always be planted after 
frosts have ended in the spring, and before they begin again in the fall; 
and the Louisiana planters, who have not been wanting ^intelligence 
to detect, and in readiness to adopt, methods that are useful, will be 
quite sure, we think, to profit by the opportunity that sorghum affords. 

DIVISION OF STATISTICS. 

• The number of chief correspondents and their assistants who report 
regularly to the Statistical Division of this department is about four 
thousand. These are necessarily selected from among persons whose 
interest in scientific and practical agriculture induces them to serve in 
this capacity, without other remuneration than the receipt of the publi- 
cations of the department, and such seed as the department distributes 
from time to time. The information given by these correspondents 
forms the basis of all our records of the condition of the crops and of 
other estimates. Evidence of the intelligent and' truthful manner in 
■ which these reports are made and with which they are collated and ar- 
ranged, is to be seen in the fact that the reports of the division published 
from month to month are sought for, not only by the farmers of our own 
land, but by members of Congress, boards of trade, and business men 
both here and in foreign countries. The clerks of this division have 
been actively employed in estimating the increase or decrease in areas 
of every principal crop; in preparing for publication the monthly reports 
of the condition of crops, comparing the same with their condition in 
other years, and so estimating their prospective average yield f in tabu- 
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lating the annual outturn of these crops and noting the causes of failure 
or success ; in computing the number of live stock in the several States 
and taking note of its condition j in preparing schedules of wages for 
farm and mechanical labor, and in recording the value of farming lands 
and the relative increase or decrease in the same throughout the country. 
The latter investigation is the first of the kind (if we except the weak 
attempt in 1867) made in the history of the department, and if continued 
for a number of years sufficient for comparison promises to be of great 
Value in determining the special advantages of different sections for 
particular purposes. But valuable as is the work already done in this 
direction, there remains .much that cannot be accomplished until an in- 
crease of force in this division is authorized and provided for. 

The space' now allotted to this division should be more than double, 
and twice the number of clerks now employed would find constant occu- 
pation in preparing for publication the necessary tables relative to crops, 
labor, herds, &c, in listing the agricultural wealth of the country month 
by month and year by year. As before said, the function of this di- 
vision is to give to the public the latest phases and prospects of the 
growing crops, to show the extent of land they cover, to record the in- 
fiuenees favorable or unfavorable which affect their growth, to sum up 
their final product, to estimate their value to the farmer, and to strike 
the balance-sheet of the agricultural enterprise of each year. 

This division is also called upon to investigate the agricultural systems 
of foreign countries, to compare their results with ours, and to indicate 
desirable and practicable improvements in our modes of culture. Its 
great value lies in the accuracy of its reports, which have attracted the 
admiration and confidence of agricultural and commercial men on both 
sides of the Atlantic. It is also constantly called upon for information 
of" the most varied character by the public press, and by scientific and 
business men in all parts of the country. In many instances replies to 
such requests demand the most careful study and patient research. 
Such replies can be given only by men thoroughly familiar with our 
agricultural facts. 

I would recommend that this division be enlarged to double its present 
strength, so as to be able to take up investigations which at present it 
is unable to touch. 

DIVISION OV ENTOMOLOGY. 

The field work of this division in progress last year was continued 
early in this. 

During the months of -January and February Prof J. H. Comstock, 
Chief Entomologist of the department, having been directed to inspect 
the orange trees of Florida, which were reported as being seriously 
damaged, proceeded to visit the more important orange-growing sec- 
tions of that State, and in fact nearly every large orange grove in 
the State, for the purpose of studying on the spot the habits of the 
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various insect enemies to the orange trees ; of ascertaining the ex- 
tent of the damages done by them, whether worthy of -the attention of 
the department, and, if possible, of discovering a remedy of practical 
value. He reports the existence of these insects as very general there, 
and that the damage in many cases is extensive, entire groves having 
been destroyed. 

While in the State the entomologist collected specimens of all insects 
found infesting the orange and allied trees, and made as full notes as 
possible, in the time at his disposal, upon the habits of these insects. 
Living specimens were forwarded to Washington and colonized on small 
orange trees in the insect-breeding room at the department. In this 
way the development of all the more important species from the egg to 
the adult state has been observed. 

Leaving this work to be carried on by certain assistants (the details 
of which will appear more at length in his report herewith), the entomol- 
ogist and one assistant were sent out in July to make similar investiga- 
tions in California, frequent complaints of like injury having been re- 
ceived from the orange growers of that State. They proceeded to Los 
Angeles, where two months were spent in the orange groves of that 
section, which were found to be badly infested with what are popularly 
known as " scale " insects. The life history of these creatures was care- 
fully studied and a series of experiments with remedies carried on. 
The other orange-growing sections of the State were also visited: and 
later, the entomologist examined the orchards of the Santa Clara Valley 
and found that the deciduous fruit trees suffer from the ravages of scale 
insects even more than do trees of the citrus fruit family in the southern 
part of the State. 

Having ascertained at the outset of the investigation that the scale 
insects are much more destructive to fruit trees than any other pests, a 
special agent was employed during the summer months to experiment 
with various substances fof their destruction. These experiments, 
taken with those conducted by the entomologist in California, have pro- 
duced very valuable results in the finding of remedies that are both 
efficient and practicable. 

While the investigation outlined above has been the special work of 
this division, much of a more general nature has been done. The num- 
ber of inquiries respecting various noxious insects continues to increase, 
and the answering of these inquiries forms a very important part of the 
duties of the division. During the present year the collection of insects 
has been transferred to new and secure boxes ; and the work upon the 
biological collection, which was begun last year, has been continued. 
This collection now consists of 107 boxes of pinned specimens (of which 
35 are scale insects), nearly 1,900 slides of microscopic insects, and many 
alcoholic specimens. 
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DIVISION OF BOTANY. 

The work of th e botanical division lias been Quietly but steadily pros- 
ecuted through tlie year. . 

The museum has been rearranged and relabelled, and its cases made 
more attractive and more accessible to persons desirous of study ing the 
various productions of the country. 

About five thousand specimens, many of which were new, have been 
mounted and prepared and added to the herbarium, which is steadily 
growing in size and importance, and is now undoubtedly one of the 
most interesting collections in this or any other country. 

The important work commenced in 1879 of describing and illustrating 
our native grasses has been continued during the past year, and the 
report of 1880 will be particularly interesting to such as, seek intimate 
and scientific knowledge of our numerous species of valuable grasses. 

Such assistance as was possible with the limited means allowed has 
been extended to agricultural colleges and other institutions of learning 
desirous of establishing herbariums and agricultural museums. 

The correspondence of this division is continually increasing, and 
serves to diffuse botanical information in its' practical and agricultural 
branches 'throughout the country. 

A botanical collection at all commensurate with the varied flora of 
so Vast a country as this should have far more space allotted to it than 
is possible in the present building. Every one must see, ho w interesting 
such a collection would prove to all persons visiting the Capital, and 
how instructive to every student of agriculture. 

The clear presentation to the eye of the number, variety, and nature 
of agricultural products is a means of public instruction which all civ- 
ilized: countries adopt and acknowledge to be of great value. 

DIVISION OP GARDEN AljfD GROUNDS. 

Burin g the season the distributions from the garden have aggre- 
gated 3 56,862 plants of various kinds. Among these were about 70,000. 
tea-plants, 3,000 olives, 1,000 coffee, and 500 date palms. About 2,000 
;':;^|^fe#^ii*jpeiM wine grapes have been distributed in southern Texas 
: and Florida. 

Experiments wliich have been made point to the probability that the 
g^e Wilt -sueceeci in parts of Texas equally as well as in Caii- 
forniaj where it has become a staple crop. 

The number of tea-plants now propagating in our grounds is not 
large, Owing to an unexpected failure in procuring tea-seed from abroad. 
Elsewhere will bo found an account of the extended eftbrt making, un- 
der the auspices of the department and in accordance witlr the design 
of Congress in making an appropriation therefor, to give tothe cultiva 
tion and manufacture of tea commercial importance. ; 

The Japan persimmon has fruited in various parts of the country, and 
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its reputation, as being a valuable fruit of its kind, has been fully sus- 
tained. Its extreme limit of endurance is not yet settled, but that it 
will be a valuable addition to the fruits south of latitude 39 is already 
well established. 

A large distribution of coffee-plants has been made in Florida and 
southern California. By forming plantations at various points the prac- 
ticability of coffee-culture can be decided, and this can only be accom- 
plished by definite experiments in promising locations. A pound of 
coffee grown and ripened in the open air by Mrs. Julia Atzeroth, of 
Braidentown, Manatee County, Florida, has been forwarded to this de- 
partment, and is probably the first coffee ever raised in the United 
States by cultivation outside of the green-house. 

To meet the requirements of this department there are needed at least 
one thousand (1,000) acres of land in the vicinity of this city, and if pos- 
sible in the District of Columbia, with auxiliary tracts or stations in 
various parts of the United States, and with the requisite buildings and 
force for working the whole to the best advantage. 

The principal station or farm— the one established in this vicinity- 
should be devoted to the experimental cultivation of all the different 
plants, cereals, trees, &c, suitable for a climate similar to that of Wash- 
ington, and especially to the hybridization and production of varieties 
differing from and better than those now in use. These should be raised 
here and on the auxiliary farms in quantity sufficient to provide all the 
seeds, &c, to be distributed by the department; thus doing away with 
the practice of purchasing them in the general market, and getting at 
the same time better seed at less cost than is now done. 

This principal station being at hand, woiild have the benefit of fre- 
quent inspection by the head of the department, who would thus be 
constantly informed of its work and of its requirements, and in position 
to quickly make any needed change or reform. Here, too, the scientific 
and financial resources of the department could be promptly availed of 
in any sudden emergency. 

The auxiliary stations should be located at points remote from the 
parent farm and from each other, and have as their prime object careful, 
practical, and scientific experiments to determine the suitableness, or 
the contrary, of different cereals, plants, &c, for the several sections 
of country in which the stations are established. In this way would 
be demonstrated, at the expense of the government (as it should be) 
rather than at the cost of her private citizens, and in a far more intelli- 
gent and decisive manner than is ordinarly the case with the individual 
experimenter, the economic value and peculiar adaptation (or the reverse) 
to particular localities of many agricultural products now but little 
understood. 

Here, too, as at the principal station, would be grown for distribution 
cereals, plants, and the like, the success or failure of which in the hands 
of the recipient would determine the extent of production at any one 
station. 

2 A . 
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These auxiliary stations should be temporary or permanent, large or 
small, as the case might require. For special purposes it might be 
necessary to hire and occupy small tracts of land for two or three years 
to carry out experiments to be completed within that time, while land 
for more constant use should be held by permanent tenure. 

The results to be obtained from such principal and auxiliary farms 
would be valuable beyond all estimate. 

A tract of land more or less suitable for the principal farm and already 
belonging to the government is the well known Arlington property 
south of the Potomac. The national cemetery occupies but a small 
part of this estate and could not possibly militate against the estab- 
lishment of the experimental farm in question. Though a good part of 
the land is quite infertile, it could soon be made, from its proximity 
to a great city whose sweepings would be available, to answer the pur- 
poses sought. I would therefore urgently recommend that authority be 
given to the department to occupy this property, and that the appropri- 
ation necessary to carry out the object here indicated be made during 
the next session of Congress. 

I here take occasion to renew the recommendation made relative to 
another department building as being a necessity for the accommodation 
of its employes, the number of whom must necessarily be largely in- 
creased to be at all commensurate with the work to be done. This 
building should be erected upon the ground at present occupied by the 
gardens in rear and at the sides of the existing department building. 
It should form a hollow rectangular parallelogram, with a front of about 
1,000 feet by a depth of about 500 feet, and should include an interior 
covered court. The building itself should be 80 feet in width, with' 
suitable halls, &c, and with a piazza of proper width around the four 
sides of the court. It should be lire-proof and well ventilated, and be 
arranged for offices, for the storage and handling of seeds, and for the 
continuous exhibition of the agricultural products of this great nation. 

There should bo provided also ample space within for the display of 
all implements employed in agricultural pursuits (and I am informed 
that working models will be furnished by the manufacturers thereof, if 
the government will provide the building). The interior of this hollow 
parallelogram should be covered with a glass roof supported on pillars 
of sufficient height to accommodate, as at the Kew Gardens, those trees 
and plants that are valuable for economic or ornamental purposes. The 
early erection of such a building cannot be too strongly urged. Look- 
ing to its consummation upon the scale suggested I have bad drawings 
prepared which are herewith submitted. 

DIVISION OP SEEDS. 

By the act of Congress making appropriations for the purchase and 
distribution of soeds, #c, an entirely new departure in the mode of dis- 
tribution was made necessary. This act requires that " an equal pro- 
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portion of three-fourths of plants, seeds, and cuttings shall, upon their 
request, be supplied to Senators, Eepresentatives, and Delegates in Con- 
gress, for distribution among their agricultural constituents, or shall by 
their direction be sent to their constituents, and the persons receiving 
such seed shall inform the department of the results of their experi- 
ments therewith." In conformity with this provision notice in writing 
has been given to Senators, members of Congress, and Delegates of the 
reception of seeds, &c, at the department for distribution, and that an 
equal proportion thereof was held subject to their order. Some have 
neglected the notice entirely ; others have positively declined to have 
any charge or care of the distribution of seeds ; others have sent lists of 
persons to whom they wished them sent ; while others made return that 
at some future and more convenient season they might find time to for- 
ward directions relative to the disposition of their quota of seeds. The 
difficulties attending this method of distribution are apparently insu- 
perable ; for under this rule the department must hold in reserve for mem- 
bers of Congress living in the North cotton and other seed only useful 
in the South, and for members living in the valley of the Mississippi, 
seeds that are of use only on the Atlantic and Pacific slopes. Again, 
the distribution is rarely made in season and not then in sufficient quan- 
tity. 

I feel it my duty, from what I know of the injurious working of this 
system, to recommend the adoption of the method of distribution sug- 
gested when I had the honor to appear before the Sub-Committee on 
Agriculture, on the 18th day of January last, and embodied in a letter 
addressed to the chairman of that committee bearing date February 27, 
1880. 

The following is a summary of the distribution of field and garden and 



flower seeds during the year : . 

Packages. 

To Senators and members of Congress „ 759, 679 

To agricultural societies 17, 444 

To statistical correspondents , * 139, 729 

To granges 355, 452 

To special farmers - 127, (544 

To miscellaneous applicants - *; 181, 305 



Total number , 1, 581, S53 



This division is now crowded into the basement of the present building; 
and not only is its space insufficient but its ventilation so bad as to 
cause illness among the employes and seriously to impair health. That 
from twelve to twenty persons should be employed in a room not twenty 
feet square, t and which is cumbered at the same time with the material 
they are at work on, is something that surely ought to be remedied. 
There is no other way than by the erection of a new department build- 
ing, for notwithstanding the employment of every known means in econ- 
omizing and facilitating the work of this division it has been impossible 
to do it as it should be done in so cramped a space and with so small a 
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force. However opinions may have differed heretofore, it is now gen- 
erally conceded that the distribntion of seeds from this department is 
doing incalculable good. 

The increased production per acre of wheat and oats alone which has 
resulted from our distribution of those cereals during the past few years 
should suffice to convince the most skeptical of the great value of this 
work. Taking the last three years as compared with the three previous 
years, the increase in wheat was 2 bushels per acre. This in forty mill- 
ions acreage yearly would be eighty millions of bushels increase, or a 
gain to the country of about $80,000,000 per annum. Assume, however, 
that we make, by a judicious distribution of improved seed, but one ad- 
ditional bushel on this acreage, and the increase to the wealth of the 
country from this source alone will not be less $40,000,000 per annum. 

I do not think it at all impossible so to hybridize and improve wheat 
through the instrumentality of such forms as I have hereinbefore recom- 
mended to be established, as to increase the general production of this 
cereal 5 or 6 bushels jper acre. Our correspondence shows that in some 
localities an increase to this extent has already occurred. 

A comparison of present with former yields will show a like increase 
in the quantity produced and in the value to the nation of other staples 
which have been the growth of seed distributed through this division 
of the department. 

In portions of the country the increase in oats— an increase clearly 
the result of our distributions—has been as high as from 10 to 20 bushels 
per acre. Feed more be said to demonstrate the importance of giving 
wider seope to the usefulness of this division ? 

MICROSCOPIST. 

The mieroscopist has been engaged during the past year in making mi- 
croscopical observations of vegetable and animal libers, parasitic diseases 
of plants, &c. He reports (hat among the most prominent of these in- 
vestigations are those relating to a new blight of the coffee plant, to 
wheat rust, apple and pear tree blight, orange-leaf blight, orange-tree 
rust, to diseases of the plum, and. to one form of potato rot. He also 
reports the discovery of a method of treatment with sulphuric acid, by 
which the germinating power of seeds will be quickened, and that applied 
to cotton seeds has the effect of removing the fiber therefrom, making 
it possible to plant the seed with greater regularity than is now done, 
and by horse or hand power drill. 

FOLDING ROOM. 

i 

This room, like the rooms in the seed division, is in. the basement of 
t ho present building. From it are sent our annual as well as our special 
reports, and our m onthly and special circulars— a vast amount of printed 
i n atte r. Crowd ed in- a small space, the employes are hindered greatly in 
their work. As in tire seed division the air here is exceedingly foul and 
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unwholsome.. No system of ventilation can sufficiently remove the im- 
purities of the atmosphere in sp confined a space contiguous to boilers 
and machinery. No remedy will suffice but a change of location. And 
no change of location can be made until a new building is erected. 

DISBURSING OFFICE; 



The following is an exhibit of the appropriations made by Congress 
for the department, the disbursements, and unexpended balances for the 
fiscal year ending June 30, 1880 : 





Amount 
appropriated. 


Amount 
disbursed. 


Amount 
unexpended. 




$66, 900 
10, 000 
75, 000 
6,600 
1, 000 
4, 000 
1, 000 
1, 500 
8, 000 

4, 000 
6, 500 

5, 000 
10, 000 
11, 000 


$06, 900 00 
9, 978 33 
75, 000 00 
6, 600 00 
1, 000 00 

4, 000 00 
1, 000 00 
1, 500 00 
8, 000 00 
4,000 00 
6, 500 00 

5, 000 00 
10, 000 00 
10, 116 71 






$21 07 








883 20 




210, mo 


209, 595 04 


904 9G 





Unde^r the recommended enlargement of the department the increased 
work of the disbursing office would require additional space and force. 
The business of this office is to audit and pay all accounts, as accounts 
for salaries and for purchases of all sorts. To it properly pertain the 
duties of the property clerk and the superintendence of buildings. 
With an enlarged department the officers should be as follows : One 
disbursing officer, one assistant disbursing officer, one property clerk 
and assistant, and one superintendent of buildings, and one or two 
' clerks of lower grade. 

PRINTING. 

The delay in getting the annual report of the department before Con- 
gress for distribution to the people of the country is something that can 
and should be remedied. The report of 1879, which should have been 
put into the hands of Congress for distribution before the adjournment 
of the early session in 1880, i3 not yet out of the Government Printing 
Office, and will not be in the hands of the farmers until the spring of 
1881, entailing the unnecessary loss of a whole year. If the depart- 
ment was intrusted with its own printing it could be done in a reason- 
able time, and with no more expense than is now incurred in the Gov- 
ernment Printing Office, which appears to be so overburdened with 
Congressional and other work that the large edition of the annual report 
of the Department of Agriculture required is not and cannot be com- 
menced until midsummer of the year folio wing the one for which the 
report is made. The edition of our annual report is nsually 300,000, 
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and while larger than that of any annual book ever published, is not 
yet half large enough to meet the reasonable and pressing demand. 
The plain remedy is to intrust the printing of the department to the 
care of the department itself, and thus relieve the overtaxed I^ublie 
Printing Office, while securing the prompt and timely execution of the 
work under the direction and care of those most interested in having 
it done properly and promptly, which I am convinced is otherwise 
impossible. 

TEA. 

The unflagging efforts of the department in the introduction of the 
tea plant and the manufacture of tea as a commercial product have this 
year borne fruit, giving promise of a complete realization at an early 
day of our most sanguine expectations. 

At my solicitation and advice, Mr. John Jackson (a native of Aber- 
deenshire, Scotland, who had been attracted, while traveling in this 
country for his health, by the publications of the department on the cul- 
tivation of the tea plant), visited the Southern States, and having satis- 
fied himself, after thorough examination, of the fitness of soil and climate 
and the feasibility of making tea of such quality and at such price as 
would enable the grower and manufacturer to compete in the markets 
with the tea grower of India, China, or Japan, purchased the estate of 
Dr. Jones in Liberty County, G eorgia., on which were growing patches 
of neglected tea plants of all sizes, most of them having sprung* from a 
few old trees set out by Dr. Jones in 1850 or thereabout, and the seed 
of which ripening and falling had taken root and grown into a dense 
brush or tangle of plants of all ages. Mr. Jackson took these neglected 
and indeed abandoned plants in hand, laid out a tea garden of one hun- 
dred acres, transplanted his smaller plants and obtained others from 
the stock of the departmen t and from wherever in the South a few could 
be had suitable for transplanting, and has now one hundred and sixty 
thousand plants, occupying about forty acres of ground. From the 
leaves of the older plants ho has made samples of tea during the entire 
spring, summer, and fall months, which have been, submitted to the ex- 
perienced judgment of some of the oldest and best tea houses in the 
United States and London. Mr. J ackson's report and such, of his letters 
to the department as will prove instructive or interesting or serve to 
encourage the employment of capital in the production of tea in portions 
of our country to which it is adapted, will be added as an appendix to 
this report; as will also the statements of a few of the well-known ex- 
perts who have examined and. passed judgment on the samples submit- 
ted to them for appraisal. 

Acting under authority of Congress, I have selected, after a careful 
examination, with the aid of Mr. Jackson's experience, a tract of land 
suitable for an experimental farm on which the raising of tea on an ex- 
tended scale will be carefully and thoroughly tried. Of the result there 
can be no reasonable doubt. American tea, grown and manufactured 
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on our own soil by ourselves, is destined at no late day to supply the 
demand of our own people and to enter the world's market in favorable 
competition with that produced by any other country. 

ARTESIAN WELLS. 

At the last session of Congress it was provided: — 

That with a view to the reclamation of the arid and waste lands lying in certain 
Western States and Territories, the Commissioner of Agricultnre is hereby authorized 
to contract for the sinking of two artesian wells on the plains east of the Rocky 
Mountains ; said wells are to be sunk at such places as the Commissioner of Agriculture 
ehall designate, * * * The sum of $20,000 is hereby appropriated to carry out the 
objects of this provision; the same to be disbursed under such rules and regulations 
as the Commissioner of Agriculture shall prescribe. 

Acting under tlie above provision and appropriation of Congress, I 
proceeded to make an examination of tlie arid country lying on the 
eastern slope of the Rocky Mountains in Colorado. There are large 
areas of land in this region now lying unoccupied except by wild beasts, 
and at times by the increasing herds of ranchmen, who, having possessed 
themselves of the few springs or streams, practically use and control 
millions of acres of. land belonging to the government, for which they 
pay neither rent nor tax. An examination and study of the geological 
formation, of this locality warrants the belief that water-bearing strata 
may be found which, fed by the melting snow of the mountain ranges, 
would furnish flowing streams of water that will serve to bring much 
of this arid region into market j and the many natural advantages of the 
country make it absolutely certain that whenever the government shall 
have demonstrated the existence of water there and the feasibility of 
tapping it, entry of the land will be made by those who now pasture it, 
and other persons be able to dig or bore wells at their own charge. 

For the first trial~wel! ? I selected the arid plain a few miles from the 
Arkansas River, adjoining the military reservation of Fort Lyon, which 
is about midway on an east and west line below the western limit of 
cultivated lands and the mountains, that is to say, about eighty miles 
east of the mountains and out upon the great plains. If water can be 
obtained here, encouragement will be given to try other wells in more 
difficult places where the water is probably further from the surface, and 
whose remoteness from settlements makes the hauling of supplies a 
matter of too* great difficulty to be undertaken now with the means 
appropriated for this year's experiment. For the purpose of exploring 
the geology of the country a well in the middle of the Arkansas Yalley 
would be as valuable as elsewhere* The location of the present well is 
so far above the Arkansas River that there will be opportunity to use 
for irrigation all the water that can be discharged, while if the well had 
been located twenty or thirty miles from the river, the appropriation 
would not have covered the transportation of food supplies, of fuel and 
water for engines, and of boring tools* 

After a careful consideration of the object to be accomplished by the 
exploration for which the appropriation was made, I decided upon the 
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diamond drill as the tool that ought to be employed, since by its use a 
eore sample of the formation passed through, valuable for comparison 
with the cores to be taken from the second well authorized, would be 
obtained. As there was no machine suitable for the purpose in the 
hands of the manufacturers, the work was necessarily delayed until one 
could be fitted up specially for the purpose and shipped from the shops 
of the American Diamond Drill Company at Pottsville, Pa. This was 
finally completed, and with all the necessary tools shipped to Fort 
Lyon, where it is now at work under the direction of an expert and 
trusted drill man, Mr. M. 0. Griscom, recommended to me by the above 
named company, in whose service he had been sent to Australia in 
charge of and to introduce and operate one of their drills. He is pre- 
pared with rods and material to bore 2,500 feet in depth, and is now at 
work, making reasonable progress irom day to day. 

; FORESTRY DIVISION. 

The very important work in the preliminary statistical and geograph- 
ical, as well as economic examination of the forest j>roducts of the 
United States, is still continued by that active, untiring, and intelligent 
scholar, Dr. Franklin B. Hough, whose labors for the department in this 
direction have met with the approval and commendation of scientific 
and practical persons, not only in the United States, but in foreign coun- 
tries. Applications for, and the highest approbation of his work, as 
published specially by the department with authority of Congress, have 
been received from every part of the world. The work for this year, it 
is believed, will not be less important when completed than heretofore, 
and an appropriation for its continuance, and for the publication of a 
large edition of his special report, is recommended. 

INTERNATIONAL SHEEP AND WOOL SHOW. 

By act of Congress April 1, 1880, 1 was authorized and directed" to 
attend in person or by deputy the International Sheep and Wool Show 
to be held in the Centennial buildings, Fairmount Park, Philadelphia, 
in September, A. D. 1880, and to make a full and complete report of the 
same. With such assistan ce as was necessary to carry out the intent of 
the law, I was present at the opening and continued through the exhi- 
bition, obtaining samples of the wool of the different sheep exhibited, 
and such facts and information as was necessary to a compliance with 
the requirements of the law. A full and complete report of the exhibit 
and of the information obtained is in course of preparation, and will be 
forwarded to you for the information of Congress as soon as completed. 

SILK CULTURE. 

The efforts of this department in the encouragement of silk culture 
have been entirely frustrated during the past season by the loss of the 
silk-worm eggs forwarded to the department, from having been kept 
while in transit in so warm a place as to hatch out and die before reach- 
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ing us. This is uiucli to be regretted, as the interest awakened, if we 
may judge from frequent inquiries, will necessarily flag for a time, and 
renewed efforts be required to induce the people to again undertake the 
experiment of raising cocoons for market or home use. 

One great obstacle to the growth of this industry, the want of an as- 
sured market where fair prices could be obtained for the cocoons, would 
be removed by the establishment of a reeling factory in connection with 
this department, where experts should be employed not only to carry on 
the work, but to teach all desirous of learning the art of making silk. 
Such an establishment would come fully within the intended scope, as I 
understand it, of the department of agriculture of every government 
recognizing the importance of developing all'new and profitable indus- 
tries for its people. England has recognized the wisdom of this policy 
in bounties for useful inventions, and in almost lavish expenditures to 
build up such industries as tea, and cotton, and sugar in her colonies. 
France gave recognition to it when, with prophetic wisdom Napoleon 
created an industry (the production of sugar from the beet), that has 
placed her to-day in the front rank of the sugar-producing countries of 
the world. Germany and other European countries have manifested 
their recognition of it by lending the power of the government to the 
advancement not only of the sugar industry, but of others not less con- 
siderable. With these examples before me, I have no hesitation in rec- 
ommending that you urge upon the attention of Congress the impor- 
tance of affording government aid to the undertaking here suggested, 
long enough at least to educate our people to the work. Many persons 
whose time would otherwise be of little or no value, would thus find 
profitable employment in rearing silk worms and eggs ; work so light 
that children and delicate women could perform it in their lowly cot- 
tages, and with the money obtained from the cocoons and eggs and 
reeled silk procure comforts of life not otherwise to be possessed. 

GRAPE CULTURE AND WINE MAKING. 

A special study of the subject of grape culture and wine making was 
commenced in 1878, and advantage was taken of the presence of Dr. 
William McMurtrie, the agent and representative of the department to 
the Paris Exposition in France, and he was ordered to make an exami- 
nation of the methods and practices followed in Europe, and a collection 
of facts and statistics relative to the industry in France and Italy. This 
was accomplished with as much accuracy as was possible considering 
the short time and limited means at his command, and report thereof 
made on his return. But before placing the results of this work before 
the people, it was considered advisable to obtain information concerning 
the methods already adopted in the United States, and the condition of 
the industry up to the present time- A circular of questions concern- 
ing soil, climate, culture, diseases, wine making, cost of installation and 
management, and statistics of production was prepared and distributed. 
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While in the replies there was almost a general expression of inability 
to give satisfactory statistics of the average production of the section, 
they show that in many parts of the country great interest is manifested 
in the industry, and that it is carried on with intelligence, skill, and 
success. Among these we may more especially mention Central New 
York, Southeastern Sew Jersey, Virginia, Northern Ohio, Michigan, 
Iowa, Missouri, Texas, and California. The replies also fully illustrate 
the necessity of furnishing American wine producers with complete and 
detailed information concerning the methods that have been adopted in 
Europe after long years of experience and study relative to the various 
diseases which infest the vineyards and are a continual source of great 
losses to the producers, and materially impede the advance of the in- 
dustry. Eofc, mildew, and insect injuries are reported from almost every 
State, and the determination of simple and ready means of obviating 
these causes of loss arc greatly desired. The information secured in the 
replies to the circulars have been tabulated and will be discussed in 
connection with, the information secured from abroad, and it is hoped 
that in the results of the work American grape growers and wine mak- 
ers may find much to adopt for the increase and improvement of the 
product of their vines. 

Partial statistical returns received at this department indicate that 
the wine made during the year 1880 may reach the gross amount of 
30,000,000 gallons, worth at least twenty million dollars. 

PLEU'RO-rNEUMOWIA CONTAGIOSA? 

Under the act providing for an inquiry into the contagious diseases of 
domestic animals an investigation of pleuro-pneumonia was commenced, 
the result of which .should declare if possible the exact extent of terri- 
tory in which there existed any cattle affected with contagious pleuro- 
pneumonia., on account of which the Government of Great Britain had 
placed a restriction upon all cattle coming from the United States. Af- 
ter due time and a very thoroughly conducted investigation this ter- 
ritory was defined to be one extending at that time from Fairfield 
County, Connecticut, over New York City, and portions of the State of 




and over portions of the more northeasterly counties of Maryland (see 
map of this district accompanying Special Beport Jfo. 22 on the subject). 
Further than tins in no locality was it possible to find a case of the dis- 
ease, although efforts were ma.de in ail directions and especially among 
the cattle coming from the. same parts of the West as did most of the 
cattle going to Great Britain. Previous efforts of this department, to- 
gether with this examination, had aroused several of the infected States 
to action, and efforts .mule by efficient officers in those States to exter- 
minate the disease have been measurably successful so that the infected 
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district represented by the map in Special Report 22 may now he cor- 
rected and the area very much reduced. Mr, J, 0, Edge, secretary of 
the board of agriculture of Pennsylvania, having charge of this matter 
in that State, reports that no known case, now December 1, 1880, exists 
in the State of Pennsylvania outside of two herds, both of which are 
strictly quarantined. 

Reports being constantly received, however, from England that cattle 
were being landed there affected with pleuro-pneumonia, a very short 
investigation on this side demonstrated clearly that these animals so re- 
ported upon came directly in nearly all cases from the West, and over 
lines of rail that were entirely away from any point a/fc Which we could 
locate the disease. The next step therefore seemed to be to carry the 
investigation to the other side, to see the diseased cattle as landed there 
and by means of way-bills, &c, to trace them back to their original 
starting points in the West, and so accomplish the object of the inves- 
tigation, viz., to find all the infected territory. An entirely competent 
person for this work was selected in the person of Dr. 0. P, Lyman, a 
graduate of the new veterinary college, Edinburgh, and well known as 
a veterinary surgeon in Massachusetts, his native State. So well has 
this gentleman acquitted himself in the discharge of this delicate and 
important duty that chiefly upon his action a modification of the exist- 
ing order of the English council has been proposed. 

Out of nearly eleven thousand beasts landed and examined in Liver- 
pool during the stay of our inspector there, in no one of which could 
pleuro-pneumonia be detected in the living animal, the inspector of the 
veterinary department of the privy council condemned, after post-mor- 
tem examination of the lungs, only six cases. These six cases have been 
traced, and in all of them but one we find that the animals undoubtedly 
came from the West and over lines of rail entirely north of the localities 
which are known to be contaminated, the fact being that a good part of 
the eastward journey was generally made through portions of Canada. 
If pleuro-pneumonia exists in the West at all, or there are diseased cen- 
ters in or about the points of shipment or along the routes over which 
the cattle passed on their journey Eastward, the information that we 
now possess will, it is hoped, enable us to fix the exact location after time 
for further examination ; but there is another view of the matter which 
is of the utmost importance, and that is that the "disease passed upon 
by the English inspectors may not le the true contagious pleuro pneumonia, 
although resembling it so closely that skillful and experienced surgeons 
on ordinary examinations of the lungs of the cattle condemned. as dis- 
eased and slaughtered in Liverpool did not hesitate to pronounce it 
true contagious pleuro-pneumonia, 

Dr. Lyman, who ever since his return from England has been engaged 
in this inquiry, aided by skilled microscopists, says : 

kll that at present can "be said is that the particular lungs exhibited present in their 
fresh state and to the naked eye all the lesions of the contagious disease, but on a 
very smaU soale, and in addition another lesion, which is constantly present in their 
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condemned lungs, which has never been described by any authority or noticed tower 
tofore by any of our veterinarians to be a constant or even a known accompaniment 
of the disease. 

What weight this fact may have upon the whole of this question, fur- 
ther pending investigation will probably soon decide. Whether these 
cases are or are not true pleuropneumonia is a matter which does not, 
in the mean time, have much bearing upon the question of the removal 
of the En glish embargo. While we have pleuro-pneumonia in any part 
of our country, and certainly while we have no national legislation 
looking in any way towards restricting its spread and eventual total 
suppression, just so long will the embargo continue to operate against 
one of the greatest of our commercial interests, and to lay that portion 
of our agriculturists in the West that are engaged in the raising of fine 
beef bullocks under a very severe and unmerited tax, one which, in the 
estimation of a very good judge of the matter, has readied during the 
present year to a sum upwards of $2,250,000. What are the actual 
losses sustained from the presence of the disease by those farmers and 
dairymen in the East who are unfortunate enough to be located in the 
midst of a contaminated center it, is very hard to say, but that the 
annual losses by death alone can be no very light tax to them is a safe 
conclusion. 

Again, although it is yet possible to exterminate this foreign plague 
from among our herds while now confined, as we believe, to animals 
that are kept upon fenced farms, should it once, by any misfortune, be 
carried among the great herds of the West that feed upon the uufenoed 
ranges, its extermination would become impossible, and this great and 
growing interest of our whole West, from Texas northward, would be 
permanently mortgaged (with foreclosure continually impending), not- 
withstanding any effort that might then be made to eradicate it. The 
remedy now for all of this is x>lain, and one of comparatively easy ac- 
complishment, viz., let Congress enact such measures and authorize 
such an execution, of them as shall immediately restrict the movements 
of diseased cattle out from infected districts, and in time eradicate every 
case of this pestileuco of foreign origination from among our herds. 
This enactment should also require strict quarantine of all animals com- 
ing to our shores, either directly or indirectly, from contaminated for- 
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TEXAN CATTLE FEVER. 



This disease, described in a report to this department in 1871 by Pro- 
fessor Garage©, although it has never as yet reached England, and there- 
fore has nover been put upon the schedule as a contagious disease com- 
ing from the United States and requiring restriction, is yet for a short 
t ime each year a very important source of losses to Western and North- 
ern cattle growers and shippers. Beginning generally toward the last 
of July it extends with increasing destruetiveness until the time of frost. 
Western and Northern cattle brought in contact with cattle coming 
from Texas which themselves seemed perfectly healthy perhaps, con- 
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tract the disease from them, and with these it is often very fatal, killing 
sometimes as high a proportion as 90 per cent, of the exposed animals. It 
is a well understood peculiarity of this disease, however, that it cannot 
be communicated at second hand, i. e. f that while the disease is commu- 
nicated by the Texans to animals in a more Northern country through 
which they pass, and with these animals is nearly always fatal, yet it is 
not communicated by the latter to others. Its incubation may be from 
fifteen to forty days, and during this period the animal may be shipped 
from the West and slaughtered in the East, and we may again have the 
distressing state of affairs reported by the Metropolitan Board of Health 
to have existed in 1868, when an increased death rate in the city was 
traced directly to a consumption, as human food, of the flesh of animals 
sick with this fever, or the animal may be placed on board ship and 
started for the English market, where it is destined seldom if ever to 
arrive; for, dying in mid-ocean, it is thrown overboard, a total loss to 
its owner or those insuring. In this way some immense losses are con- 
tracted by the shippers in addition to very considerable ones by the 
dealers all over the West, North, and East. But the greatest suffer- 
ers of all perhaps are the breeders and feeders who are unfortunate 
enough to be located in the States through which the Texans journey 
to market. This year the States that have suffered more particulaly iii 
this way are Missouri and Illinois. An idea of how these different losses 
occur and how they are divided up can be had from the following statis- 
tical facts: 

During June 10,642 beasts were shipped to Liverpool alone. Of these 
114 died, a loss of a little over 1 per cent. 

July, 12,137 shipped, 110 died, loss little less than 1 per cent. 

August, 9,464 shipped, 272 died, loss little over 2 per cent. 

September, 10,826 shipped, 619 died, loss over 5 per cent. 

That is, the actual money lost in September was $67,662.50 in excess 
of the loss in June. This excess of loss is thought by the insurance 
people to be entirely due to Texan fever, and to verify this we have the 
following quotations of insurance rates: 

1st. The Canadian and English companies charge in August 2J to 2£ 
per cent, from Montreal. 

2d. At the same time the rate on American cattle from Boston was 
from 3 to 6 per cent., the higher rates obtaining against Missouri and 
Illinois cattle. 

3d, During September the Canadian and English rates from Mon- 
treal were 2| to 3 per cent. 

4th. The rates on American cattle during the first half of September 
were 5 to 7 per cent. ; the second half of the month they were 5£ to 
10 per cent.; Ohio cattle could be insured to from 5£ to 6 per cent. j 
Missouri from 6£ to 10 per cent. 

These differences in insurance make a total difference in the cost in 
England, of a cargo of say 300 beasts of $2,635 against Missouri, $1,312 
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against Ohio, as the extreme Canadian cost is but $1,125. Of course 
these "rates " are based upon the actual results of experience. Being so, 
the question at once suggests itself, What is the cause for this difference 
in experience between the United States and Canada? To this the un- 
qualified answer is that it isrdue to a proper veterinary inspection under 
proper laws, both, of which are rigidly maintained by the Canadian Gov- 
ernment. To show how much can readily be accomplished by well 
maintained inspection alone, I quote from a letter received from a prom- 
inent insurance firm of Boston, who have this year employed such in- 
spection, and who would accept no "risks" on cattle unless the lot was 
passed by their inspector. October 27, 1880, they write: "We have 
made this list of ours to include the whole sickly season; it shows a loss 
of one and one-fourth per cent., and would show much less had we not 
taken a small line on « Brazilian,' which ran into a gale on first day out. 
The loss on uninspected cattle during the same time has been upwards 
of 6 per cent." 

When it is remembered that this inspection is only undertaken during 
the " sickly season," and to prevent the ill results arising from Texan 
fever alone, the facts are full of significance. 

As affecting the breeders of Missouri and Illinois, it may be said that 
in Boston, October 5, cattle tor shipment were selling at the following 
■prices : Ohio cattle, among which there is the least risk of Texan con- 
tamination, 6 to cents ; Illinois steers, 5| cents ; Missouri, 5 J cents. 
That is, the Missouri farmer loses about $15 a head on his steers, and he 
has to stand not only tins severe loss, but; in addition, during these months, 
the constant risk of having his herd contaminated and the additional 
loss by death from such contaminations. The remedy for this is plain, 
and already indicated by the methods of the Canadian Government, viz., 
proper laws properly executed; which laws can be made so that while 
no injustice is done the Southern breeder they will protect the interest 
of the Western, Northern and Eastern breeders, traders, and shippers. 

FOOT-AND-MOUTH DISEASE. 

This disease has been landed in Great Britain in several instances 
among cargoes of sheep, and once in a cargo of bullocks from the United 
States. This is a scheduled contagious disease, and these animals are 
now tinder restrictions because of it; which, of course, as long as the 
pleuro pneumonia restriction remains, docs not really make any differ- 
ence; and probably any measures that will, provide for a proper veter- 
inary inspection will prevent any farther trouble from this source. 

In the recent report of the veterinary department of the privy council 
of Great Britain to the house of lords the statement was made that a 
cargo of sheep suffering with aphthous fever, or .foot-and-mouth disease, 
had been landed at Liverpool from Boston Harbor. An order of council 
closing the ports of England to the further importation of live sheep 
soon followed this report, and since then they have been restricted to 
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the same conditions as cattle and swine imported from the United 
States, i. &, slaughtered at the port where landed. At the time this 
order was promulgated it was not known that the disease existed in 
this country, but investigations immediately instituted by the depart- 
ment have convinced me that it prevails in several localities. The 
malady is scarcely ever fatal, and yields readily to proper treatment. 
All the information attainable as to the locality in which it prevails and 
the most effective treatment for its cure and extinction will be given in 
the annual report to which this is introductory; meanwhile, thorough 
inspection before shipment should stop any further trouble from this 
source and remove the restriction, 

SWINE-PLAGUE. 

This is also a disease occasionally carried from this country to England, 
and which it is now believed can be brought under such control as will 
prevent in future much of the loss hitherto sustained by breeders and 
shippers, and may in time banish it in great part, if not entirely, from 
among us. Dr. H. J. Detmers, who has had ample opportunities for 
observing the disease in the swine-raising regions of Illinois, and de- 
voted much of his time for more than two years in careful scientific 
experiments in regard to it, claims to have proven, that inocculation 
with cultivated micrococci will, as a rule, produce a mild form of the 
plague, which he regards quite as efficient as a more severe attack in 
exempting from further contagion. During the past year he has experi- 
mented with a large number of preventives, and finds that carbolic acid, 
when given in suitable doses in drinking water, is a reliable agent, 
provided its administration is attended with a strict separation of 
healthy from diseased animals. It should be given as soon as the dis- 
ease makes its appearance in the vicinage, and continued as long as 
there is any danger of infection. It may be. given regularly three times 
a day for three weeks, without interfering in any perceptible manner 
with the thrift, growth, or appetite of the animal. If given after de- 
cided symptoms of the plague have appeared, it does not seem to 
change in any perceptible degree the progress of the malady. He says 
that while carbolic acid does not destroy the micrococci it appears 
to prevent conditions necessary for their development, and that 
although swine so treated may show slight symptoms of the plague, yet 
no serious danger need be apprehended. A full account of his inter- 
esting experiments, as well as those of Professor Law, of Cornell Uni- 
versity, engaged in like inquiries, and of Dr. Salmon, veterinary surgeon, 
employed in the investigation of chicken cholera, will be published in 
full hereafter. Professor Law's experiments, which were commenced 
in July last, for the purpose of determining the liability of swine to a 
second attack of the plague, after having suffered from a mild attack, 



32 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



induced by inocculation from cultivated virus are not at this writing 
complete. He says : 

So fax the observation seems to show that the inocculation -with virulent matter 
cultivated at a rather low temperature in the media named, seemed to protect pigs 
against a fatal attack of swine-plague, hut it is desirable that the matter ho tested 
much more extensively before any general assurance is given to this effect. It is in- 
teresting to note that the appearance of a hard nodule in the seat of the inocculation, 
and its persistence is in keeping with the result obtained by Pasteur in his inoccupa- 
tions with mitigated chicken-cholera virus, and possibly implies a localization of the 
disease in this seat without danger to the system at large, as is the case also in lung 
plague in cattle. Ordinary wounds produce no such indurated new formations. 

The United States cannot afford any concealment of the truth in this 
matter of diseases of animals. Our great market for beef and dairy 
produce is Britain, and the demand of the English people for cheap meat 
•can be met only from America. It -would seem from statistical state- 
ments that in the year 1874 Great Britain had reached the maximum of 
meat production possible on the 47,000,000 acres of land under cultiva- 
tion and pasturage in the United Kingdom. 
A writer in the London Times of November 17, 1878, says : 

It is a matter of serious national concern that instead of having grown in number, 
the cattle in Great Britain in 1877 total up 2 J per cent, fewer than last year, and nearly 
7 per cent, less than in 1874; that in 1874 we had been losing instead of multiplying 
in cattle and sheep. At this rate of diminution the number of head of cattle would 
be rediicod to one half in twenty-one years. The truth equally remains that British 
agriculture is at this moment unable to produce as many cattle and sheep as it pos- 
sessed in held, fold, and shed only three years ago ; and this in spiteof the stimulat- 
ing prices realized from nujat throughout the whole period of this decline. 

From this statement and others of similar character, made by various 
persons interested in the agriculture of the United Kingdom, it is plain to 
be seen that not only must the British people seek their meat supply 
from other sources than their own fields, but that the demand will be an 
increasing one. Their deficiency cannot be supplied from any source as 
cheaply as from the United States. 

Several bills have heretofore been introduced and proposed for Congres- 
sional action ; none, however, that in my judgment are entirely adequate to 
the matter in hand; unless the power of the general government can be 
exercised within the borders of the different States and legally sustained 
and enforced, it is not worth while to pass any laws, other than those 
already enacted, authorizing an examination into the disease and the 
mapping out and defining of its limits, to serve in some sort as a noti- 
fication to State authorities of a pestilence within their borders that 
may overwhelm them and prove disastrous to the entire nation. The 
well-known virulence and fatality of the disease, the terror felt on its 
appearance by other nations that have experienced its ravages, and 
the well-understood and dearly-learned fact that annihilation isttie only 
' effective method of suppressing and eradicating it yet discovered cer- 
tainly warrant the interference of the strong arm backed by the full 
purse of the general government in whatever broad prairie or comer 
acre a single case of pleuro-pneumonia may be found. 
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LIBRARY. 

Enlarged accommodations and an increased appropriation for the 
library is also a necessity. Witli the present appropriation we are 
unable to supply the books and periodical literature necessary to the 
scientists of the various divisions, to say nothing of the many valuable 
works which, properly found on our shelves, would be interesting to the 
general reader. An appropriation sufficient to have the library prop- 
erly catalogued, and thus more available for ready reference, should be 
made. Although quite useful as it stands, it is wanting in essential 
things. It has now between 7,000 and 8,000 volumes. It should con- 
tain many more, and especially should it embrace every book that has 
ever been published on agriculture. 

One thousand dollars has been the usual annual appropriation for 
maintaining it. Even if to be confined to the present close quarters, 
$3,500 annually is the least that should be devoted to it. 

VETERINARY. 

The ravages of disease in this country among various animals of 
economic value have become alarmingly great. How this -destruction 
which has taken and is taking millions from the wealth of the nation 
may be stopped and its recurrence be modified if not entirely prevented, 
is a subject which demands the immediate attention of the government. 
In no way can the remedy be made so effective as through a suitably 
organized division of veterinary science attached to this department. 
Our correspondence, as already established, and ramifying every nook 
of the country, and other facilities peculiar to the department, would 
enable us to be informed of the existence of diseases, to investigate them 
and to apply remedies, and all in such manner as could be done through 
no other agency at anything like the same cost. The health of the peo- 
ple and the maintenance of their large and valuable foreign trade in 
cattle, now grown into an important factor of commerce, alike call for 
prompt action in the matter, in the direction here indicated. 

METEOROLOGY. 

Meteorological observations, as determining many useful facts relating 
to agriculture, would justly engage the attention of a separate division 
of this department. To that division should be committed the deter- 
mination and tabulation of all important meteorological information 
bearing upon agriculture $ and for this purpose there should be accom- 
modation within the proposed building, and complete sets of all meteo- 
rological instruments. 

SALARIES. 

It is notorious that the officers and employes of this department 
receive smaller pay than those of any other department of the govern- 

3 a ■ ' ; - 
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merit Take by way of illustration the salary of the chemist, a gentle- 
man distinguished for his attainments and for his work in that branch 
of science. He receives for his laborious and valuable scientific services 
the sum of $2,000 per annum. Contrast this sum with that paid to a, 
chemist of no more repute or ability engaged last year by the Treasury 
Department in an examination, at Baltimore, of sugars in which fraud 
upon the revenue was suspected. Occupied in this investigation five or 
six weeks only, this scientist received, I am informed and believe, and 
no doubt fairly earned, within a few dollars of four times the yearly 
salary of the chemist of this department. 

Is there, I ask, the shadow of justice in so wide a difference as this? 
It is well known that men of scientific attainments are not usually 
money-making men; that their habits of thought and close attention to 
the investigation of speeiafsubjeets in a measure lead them away from 
the acquisition of wealth. Working often from a pure love of science 
and an ardent desire to benefit his fellowmau and without opportunity 
for pecuniary self-advancement, the scientist should always receive from 
his country substantial marks of gratitude lor the good he lias conferred 
upon its citizens. To place the inequality of salaries which I speak of 
more clearly before you, I submit the following table: 



Dcitartmnt 0/ AgrieuUmt. 
Commissioner $3,500 



CWofclork 2,000 



% 000 



Statistician ♦ 2, 000 



Euforoolbgtet., ; 

Superintendent of gronwUi. , . 
BoWiafc * 

Dtaburftliig clerk - 



Snperintaiidwt seed division* 



2, 000 
2,000 
M00 
1,800 
1,800 



1,800 



Other brandies of the government 

(Ummriwknwv of Internal Reve- 
nue „ 16,000 

Connu issioner of P&tcu i s 4 , 500 

CommifiHJoiter of Cuntonu*. . 4, 000 

Comiuiattiuiior of Lands 4, 000 

Comptroller of Currency . 5, 000 

Chief Bureau of Printing 4, 500 

Aw»mtuiU' Secretary of the Treas- 
ury ...... 4,500 

Register of the Treasury 4, 000 

Chief dork Pont-Offleu Depart- 
ment 2,200 

Librarian House of Kepreaenta- 

liven 4,000 

Doorkeeper House of Roprcseutu* 

Uvea . 2,500 

Congressional reporters, each 5, 000 

Uxjuni nor-i u Vh i«f, Patent Oiliee . IS, 000 

Chief Bureau Statist ics .......... % 400 

XL 8. (koloRWt 4,500 

liegistoi* ol Treasury . . ..„■.. 4, 00« 

Principal Kxnmmer of Patents. . . 2, 400 

Architect of t,U« Trwsury 4, 500 

Architect of the Capitol 4, 500 

Dtabrirobig clerk PoBt-OtHce De- 
partment,. . > 9,100 

Chief Di vision of the Treasury . . - % 000 
35 clerks Treasury Department; 

each . _ 2,000 



Those figures show that the chemist of the department receives less 
than do a score or more of mere clerks in other branches of the govern- 
ment Other disparities are equally apparent. I must believe, then, 
that when called to the attention of Congress the fact will bo reeog- 
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nized that a general increase of salaries commensurate with the work 
performed is not a need only, but an act of pure justice. 

Bad crops in Great Britain and other European states and the dis- 
turbed condition of the Enssian people, with a comparative failure of 
their wheat crop, have enabled us to obtain fair market prices for the 
immense amount of surplus food we have harvested for the past few 
years, and have brought returns for our agricultural labor that we 
should not expect or hope will continue uninterruptedly. That a 
change may come at any day is a matter for serious consideration not 
only for our statesmen, but for all classes and conditions of our people. 

Our fertile virgin soil, its cheap cultivation, its accessibility, and the 
unprecedented rapidity and cheapness with which farm produce of all 
kinds may be moved, all go to stimulate production in the highest de- 
gree. That the demand for our products will keep pace with the rapid 
. increase of production, that it will even ecfual the demand for the past 
three years, should not be hoped for, much less expected. A single 
good crop in Europe would undoubtedly depress our markets so as to 
greatly lessen the margin of profits to the producer, thus endangering 
the present era of prosperity, and bringing instead wide-spread disaster, 
not only to the tanners, but to the manufacturers, the merchants, the 
public carriers, and all other classes of people. 

It is important, then, that no means be omitted to insure and im- 
mediately enlarge the range of our markets, whether with the Southern 
American States, with Mexico, or with Asia, to encourage by all means 
greater diversity of crops and to discourage any sudden large increase 
in productions of any kind, but particularly over-production of agricul- 
tural staples. 

European statisticians tell us that every thirty years there are about 
the same number of good and bad crop years, and that having had of 
late their average of bad years, these countries may now hope for a 
number of good years to follow. This is altogether probable, and the 
American farmer should prepare, as far as possible, to meet a market 
for food products that may be glutted with the one-half of our offering. 

In conclusion it affords mo great pleasure to report that daring the 
year the officers and employe's of this department have performed the 
duties that devolved upon them man entirely creditable manner. 

I have the honor to be, respectfully, your obedient servant, 

WM. G. Le DUO, 
Commissioner of Agriculture, 
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REPOET OF THE CHEMIST. 

Sir : I have the lienor to present the following report of the work done 
by the Chemical Division from May 17, 1880, to March 31, 1881. 

Much the greater part of this work has been done in connection with 
the investigation of the juices of the stalks of various varieties of sor- 
ghum and com. This large amount of analytical work has already been 
published as part of " Special Eeport No. 33." It is again presented for 
republication in the Annual Eeport for 1880, in order that it may be pre- 
served in more permanent form as a contribution to the chemistry of 
these sugar-producing plants. 

The following is a partial summary of the analyses that have been 
made : 

1. Three thousand six: hundred and five analyses of sorghum and corn 
juices and sirups. 

2. Four analyses beet sugars and sirups. 

3. Six analyses waste products from corn and sorghum sugar work. 

4. Four analyses of ash from sorghum canes and juices. 

5* One analysis of soil on which the com and sorghum were grown. 

6. Five analyses of fertilizers used on corn and sorghum. 

7. One hundred and thirty-five analyses of American grasses. 

8. Fourteen analyses of food materials. 

9. Twelve analyses of mineral and potable waters. 

10. Eighteen analyses marls and fertilizers. 

11. One hundred and eighty analyses native wines. 

12. Two analyses cinchona barks. 

13. Three analyses of indigenous medicinal plants or plant products. 

14. Ten analyses of minerals. 

15. Two analyses American sumach. 

1G. Six analyses veterinary medicines, &c. 

In addition to the above-mentioned analyses, this division has made 
a large number of partial quantitative or qualitative examinations of 
various substances, in order to give advice in answer to many questions 
of agricultural interest. To properly reply to the inquiries daily re- 
ceived has required a large part of my own time. 

A considerable amount of work has been done in the perfection of 
analytical methods, and the establishment of the limits of probable 
error. 

The object of this work has been to ascertain as many facts as possi- 
ble in relation to the development and actual composition of the stalks 
and juices of the different varieties of sorghum and com which can be 
successfully grown in the United States* It is fully believed that a care- 
ful study of the life history of these plants will do more than any one 
thing, aside from the actual separation of the sugar itself, to demonstrate 
the practicability of sugar production from sorghum, and probably from 
cornstalks. 

Further, it is certain that careful experiments in the laboratory are 
very valuable in directing and modifying the actual processes of manu- 
facture; the more intimate our knowledge of the juice itself the more 
prospect is there for success in manufacturing operations. 

The general drift of the work during the past season has been in the 
following direction, viz: the demonstration of the period at which the 
juice of each particular variety of sorghum or corn contained the most 
ciystallkable sugar which could be profitably separated. 
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J^MileBiy^-Mtiy qnestfflflsi baye presented themselves which hare 
a more or less direct bearing on the utilization of the, at present, waste 
products, such as the skimmings, bagasse, the residual molasses, and 
the seeds and leaves. The perfection and simplification of analytical 
Methods has been another class of work which has engaged considera- 
ble attention, and has been rewarded with satisfactory results. 

For the discussion of these and numerous other questions which have 
arisen iu this connection, we beg' to refer to the following pages. 

ORIGINAL DATA. 

In order that the work done this year may be permanently recorded 
in such shape as to be of future value, it has seemed best to publish the 
original figures exactly in the form in which they were copied from the 
laboratory note books' of the various assistants engaged in the work. 
All averages which appear later were drawn from these results, and no 
figures have been added or withheld. 

These plates represent 3,(501 analyses of 33 varieties of sorghum, 1.1 
varieties of cornstalks, and a few outside samples of sugar and sirup; 
nearly all of these analyses were made between July 12 and December 
17, 1880. 

For the purpose of facilitating comparison, the canes have been ar- 
ranged in the order shown by the following list, and this order, and the 
numbers corresponding with each cane, have not been departed from. 

List of nanus and immediate sources of the seed of the different varieties of Sorghum and 
Maize experimented upon by this department during le>30. 

sow; hum. 



Nfcmeof variety, 



Source of seed. 



i 



4 

5 

♦ 

H 
i> 
10 
U 

•32 

U 
15 
10 
17 
18 
10 
20 
SI 

». 

27 

no 

in 
n$ 

m 
m 
?w 



Early -A mbev 

tin . ♦ . * , v . 

Early Golden 

Gohien Hlrnn . . . . 

Whitetlbwlmi.,. 
Karlv Amber 
JMfwk Top 
AiYhntn .......... 

tVhlU* Mammoth . 

OoflWWiia. , 

Ke#ehtr HfttgliQ*.. 
Byurht 

s Bugiwr 0«no 

Ow»»i*emM 
NttfAMiiui .... 
Goomo $mk .*,„.. 
Burly Omujjf0 4 ,»M 
Neeaamu% 
N<\w Variety, * 
Chin««« 

w\>\r TnU,*„-,.„ # 

O vtiy Top 

Li iwUm ».„ , , 

....... do 

Omit«iH»«K.,.. w . 

Buiniui 

M««t tMlon * » * . , „ , 

, 

N*w 'Variety — p.,*...,.. 

Stoma*. 

11 oin lama 

Money Otmo 

KtWirijKto Top 

MojuUmta . . . 

Kftiuty- Top or 'jfaxaa &%m 

XUnmm* 

Sugar Onno . 

HyinM 



4 T * * IM'H* 



I), Smith, Arlm^toiij Yn. 

Plant Sfwl Ootiipsiiiy, Saint Louis, Mo, 

A. B Swain, EIvhUw, Minn. 

W. II. Lyths Yi'-ltow Sjiiiugss, Ohio. 

1>, Smith, Arlington, Va. 

S, K» tlv.uts, Moim>t\ K&ttft. 

i>, W, Alti-u. Cukestmrv, 8. O. 

li Parks, Cai-IUUv, ity. 
A unm (*itq)cntct\ Onrp«*ntor\M Store P. O*, Mo. 
li I \ m \ < »r & C o. , C i n cftn tot i , Oh io. 
Do. 

"15. Link, GivcnviHe, Trim. 
♦L W. J>nr>svi% Lo villa, Iowa. 
1). \Y\ Aiktw, Ookvwhury. 8. <\ 
W. U. Lvth\ Vollow Springs, Ohio. 
1*. I\ .jtamwy, .Kitlgm<i«, Mo. 

I. A. HmUcrH, Saint; U>ui^ Mo. 
tttymyM- tV. Co„ Cinchniiai, Ohio. 
K. Link. On^ nvilks Tonn. 

1), Bntitn, Arlington, Va, 
Ki Ijink, u iwn vjj)<* 4 Ttmn. 

II, 0. S^nU*y, Oolntnbia t Tonn. 
lUyiuyor ^. (?o., Cincinnati, Ohio. 
W. If, Lyth\ Yellow Spring*, Ohio. 

^V, I, M.iiyvvS tfc Co.. 8iveot Water, Team, 

"W, Po)n\ Ala. 

XX W, Aiken, Co]<oBhnry, S« G. 

J. W. H. Sallo, Straffoiul, Mo, 

•T» U. Wi^hton, Mount Olive, AK 

Arsonfll, Washington, TX C. 

.1". H, Clark* Phmaanfc Eill, La. 

AY» Tnpe, — Ala. 

,K. Link, Qwnvilki, Tejin. 

— ™ t B]'n«8eifi t Mo. 

1^ nvnnde, Miiyer^viUc, Tox.. 

C, K. .'Miilor, Knin^hnni, UL 

iT. C. .Moor^ Ban I>iogo, Oal 
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LUt cf Mms md .immediate sources afthemd oftU tifffmnt wrieMes of Sorghum and 
Maize experimented upon bp this dvpurtment during 1881 — Continued. 

MAIZE, ETC. 




40 
41 
42 
43 
44 
45 
46 
47 
4§ 
49 



jtice or Egyptian Corn.. 

Doura Cora - . 

StowelTs Evergreen — 
Egyptian Sugar. ^ . * - 
LUMsars Horse tooth , 
"White Flat Bent ....... 

Improved Prolific. 

White Bent 

Sanford .ti..^. » , 

Mammoth Dent 

Early Minneaota Pent * 



Source of seed. 



Root & Bullingswortk, Kinsley Court-House, Kans, 

W. R ' Shelmire, Chester, Pa. 
Bo. 

Lindsay, Portsmouth, Ya. 
Market, Washington, i>. C. 
J!.. M. Thorburn, JS r ew York, N. Y. 
T. L, Jones, Warrentou, Ya. 
F. B. Hathaway, Milton, Yt. 
M. J. Yarney, North Collins, N. Y. 
Bo. 



DISTINGUISHING MABKS OF STAGES OF GROWTH OR DEVELOPMENT 
USED IN THE ACCOMPANYING WORK. 

In order to make as close a record as possible of the development of 
the plants at the time they were taken from the field for examination, 
a Series of numbers and letters were made use of, which indicated the 
stages of advancement in growth. Determination of the stages after 
Efo* ii ^ras more dMctdt than that of the preceding ones, and depended 
upon the increasing hardness of the seed. These signs and their sig- 
nifications are as follows : 

SORGHUM. 



Stage. 



Development of plant* 



1 

2 
3 

5 
6 
7 
8 
9 
10 

tt 
12 
13 
14 
15 
16 
17 
18 



About one week before bjrening of panicle. 
Immediately before opening of panicle. 



jPanicle just appearing. 
Panicle two-thirds out. 



Panicle entirely out; no stem above upper leaf. 
Panicle beginning to bloom on top. 
Mowers all out; stamens beginning to drof. 
Seed well set. 

Seed entering the milk state. 
Sead becoming doughy. 
Seed doughy, becoming ary ; 
Seed almost dry, easily crushed. . 
Seed dry, easily split. 

Seed split with ailicalfcy. 4 

Seed split with more dimcnity. 

Seed split with still more difficulty, s 

Seed harder. 

Seed still harder* 

Seed still harder. 

Seed still harder* 



HAIZE. 



E 
F 
1 
2 
3 
4 
5 
6 
7 
8 
2C 
Y 
Z 



Ear twe^ weeks younger than roasting -conditroiu 
Ear one week younger than roasting condition. 
Ear ready for roasting. 
One week after roasting ears were plucked. 
Two weeks after roasting ears were plucked. 
Three weeks after roasting ears were plucked. 
Pour weeks after roasting ears Were -p&e$&fl» 
2$ve weeks afte? roasting ears were plucked* 
Six weeks after roasting ears were pin eked. 
Seven weeks after roasting ears were pl&ckfcd. 
Ears still remaining on stal&, ri^6v 
Ears still remaining on stalk, t&ore t!ty& 
Ears still remaining on ^talk, still more rijye. 
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SYWOPTIOAIi TABLE OF THE VARIETIES OF SORGHUM CULTIVATED 
AT THE DEPARTMENT OF AGRICULTURE DURING THE STJMMEB OF 

The following table cannot claim any great degree of botanical accu- 
racy as it bas been worked out from single dry beads and without a 
careful comparison of the varieties growing in the field. It is believed, 
however, that it will be of great assistance in aiding the practical 
farmer to distinguish, with the aid of the illustrations, whatever variety 
he may have on hand. 

The large number of hybrids which have been produced between the 
African or u Imphee," and the Chinese or u Honduras" species, render 
it very difficult to characterize them by mere verbal descriptions ; but 
they can be recognized as a class by their uniting the characteristics of 
both species. 

TIIR JUPK CHAIN, 

I. Longer than the glumes (busks). 
(«.) Panicle or head dense, 
h Glume* black, 
a Inconspicuous, 

Liherian or Xmplm* 

Head short, (Ho 7 inches long, dense, cylindrical, obtuse; gen- 
eral color dark brown. 
Glumes small, obtu.se, black shining; outer one hairy on the 
margin. 

Seed smallest of nil varieties, round, obtuse, tapering to the 
base; hihnn or point of attachment of a lighter color and 
prominent, 
& Conspicuous, 

Seeds brown; effect of head black. (Grain at times hardly longer 
than tho. glumes.) . n 

Qommana. 

Head slender, erect, 8 to 9 inches long: branches closelv an* 
pressed, but not dense. 
, Glumes black, pointed ; outer one keeled smooth and open, 
boeu deep brown, and visible between the open glumes: nlano 
eonvex, acute at both ends. 
Black Top, 

Head larger and broader (ban the preceding blacker and more 
dense; seed .lighter. < 
Sear Tail 

Denser head and longer glumes than in preceding, resembling in 
some respect* a compacted Early Amber, ^ 
1mm Red Top. 

AU ^Cer iUl CalU WitU laJlg0 ' P wminent 800(18 and smaller 
Seeds white, 
White Mammoth. 

Jtemi very dense expanding toward the flattened top. 
ttiumes .shining black, prominent, 

S. Glumes iK^ft^ ****** 5 Utan ta ™"P»^ 

Seed white. 
White 4firtoan. 

Head, (No specimen at hand.) 

Wumes large, lighted, shining. 

heed large, white. 

Seed yellowish brown. 
meazana* 

Head 5 to 8 inches long, dense, cylindrical. 

S 5 ontcr ono fay } inner one black, 

s nailer, and meonspicuoiis. ; 




tune, ifi^^^^ta^r™"* miX< " vmi slllraos arc nfc 
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I. Longer than the glumes (husks)-— Continued. 

(a*) Panicle or head dense. 

2. Glumes light-red brown. 

Wolf Tail, 

Head 9 to 10 inches long, slender, dense. 
Glumes almost white, shining, somewhat downy. 
Seed shorter than in Neeazana, long, round; hilum slightly flat- 
tened. / 
Gray Top. 

Head similar to Neeazana, hut glumes brown, shining, obtuse, 
t short. * * 

Seed short, large, prominent, round ; hilnm only slightly flat- 
tened ; distinguished by its brown glumes and the prom- 
inence of the large round seeds in the head. 

3, Glumes gray. 

Mice, or Egyptian Com. 

Head heavy, bending the culm, dense, obtuse, cylindrical. 
Glumes gray, prominent, wooly, persistent. 
Seed large, flat, white, round in outline, width grower than the 
, , length; prominent in the head, and easily shi&en out 

(&,) Panicle not dense. 
Glumes black. 
Jiegular Sorgho. 

Head loose, 10 to 12 inches long. 
Glumes black, shining, open, displaying the seeds. 
Seeds large, .flat, obtuse. 
Hybrid Sorghum. 

Hybrid of E. Link. 
Oomseeana of Blymyer. 
New Variety of E. Link. 

These are hybrids of the Liberia* or Imphee varieties, with 
the Honduras or Chinese varieties, and bear the charac- 
teristics of both races. Here, also, might be mentioned— 
African of Parks, of Kentucky. 
Hybrid of Moore. 

II. Equal to the glumes. 

(a.) Glumes closed or nearly so. 
Red and palet awned. 

Honduras or True Chinese. 

Head, 1 ft>ot long, thin f Ioose, spreading, nodding. 

Glumes reddish brown, shining, somewhat hairy, acute at both 

ends; inner one keeled. 
Seed long, very acute at the base, obtuse at the apex ; plane con* 
vex ; hilnm conepicruotis, with a prominence at the base and 
a round mark at the upper edge. % 
Synon. Mastodon, Honey * Cane, Sprangle Top, Honey Top. 
These all vary slightly so as to be distinguished ill the 
field, but not, however, by description. 
Deep chocolate palet awhed. 

Hybrid of WaWs, Collin County, Texas. 

Similar to the Honduras, except in the deep brown glumes and 
' 7 v ^, **ore oo^ipact head, showing its Imphee affinities. 

(6.) Glumes open. 

Under this head might be sought Regular Sorgho and Black Top. 
ttt <k i. ^ * , classed as having the gram longer than the glumes. 

III. Shorter than the glumes. . to 
(a.) Glumes black. 

Culm erect. * 
Early Amber* 

Head slender,erect ; branches%ppressed,pointed,9 to 10 inches long, 
Glumes large, smooth, shining, acute at both ends, concealing 

the seed or open, flattened on both sides. 
Soeds long, obtuse, light colored; hilum large, with a prominence 

in the center. 
Synon, Early Golden, Golden Sirup. 
Culmsrect, or often bent with heavy heads, 
QoOseNeck. — 

Head inverted on the bent culm; somewhat loose, 8 inches long. 
Glumes shining, downy at the tips, flattened. 
Seeds smaller than Amber, long, acute at the base, obttise at the 
? apex, somewhat flattened. 
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•• -Shorter than the glumes—Continued. - . : 
(6.) Glumes purplish. 

Head slender, erect, or goose-necked ; branchesappressed,pointed. 
Glumes large, smooth, shilling, acute at both ends, often not cov- 
>, firing the seed. Infertile ones often very prominent and pur- 

plish-gray. 

Seed large, long, and similar to the Amber, but hi turn more 

prominent, 
Synon. Sugar Can© (Bargor). 

THE ANALYTICAL f BO CESSES FOE THE EXAMINATION OF THE CANES. 

One or more stalks of the variety of sorghum to be examined were 
selected hi the experimental field, and after recording the stage of de- 
velopment and general appearance of the canes, a number was affixed 
by which they could be distinguished during the remainder of the ex- 
amination. After being cut and brought to the laboratory, the length 
of the stalk from butt to the extremity of the head, its entire weight 
and diameter at the butt were taken. It was then stripped and topped, 
as in the usual way of preparation for the mill, and again weighed. The 
"stripped stalk" was then expressed in a three-roll mill, and the juice 
collected in a weighed flask and weighed to determine "per cent, of 
juice" in tho stripped stalk. The specific gravity was determined with a 
piknometor, after an interval of an hour to allow the escape of air bub- 
bles and tho subsidence of suspended starch. For the determination of 
the 
wei„ 

which _ 

pleto desiccation. After twelve to fourteen hours' drying lit 85°* to" IMP 
0., there was no further loss of water. The weight of the residue iti 
grams divided by twice the specific gravity gave the per cent, of "total 
solids." 

For the determination of (jlv<>o#e and sucrose, 100™'- of the juice 
were taken and defecated by the addition of of solution of basic 
acetate of lead and water. The filtrate from the lead precipitate, which 
was perfectly clear, was in many insianees polarized and then devoted 
to the methods of volumetric analysis. Owing to the degree of dilution, 
every H)m\ 0 f flprato represented of juice. 

, the determination of glucose W»*> of the filtrate were taken: 
for sucrose, fi™ 8 . The portion for glucose was diluted with about m 
to , >tBiBm\ ot water and about the same amount of Fehling's solution 
added. The porcelain dish containing the whole was placed upon .a 
water bath kept at sueh a temperature by steam that the liquid in the 
dish rose to about 7o° <j f , but no higher. After an interval of thirty 
minutes the dish was removed and allowed to cool. The portion for 
sucrose was diluted with about 100*»* of water, 5">» s - of hydrochloric 
acid (sp. gr. 1.05) added, and the mixture heated in a porcelain dish 
on a steam bath for a half hour, the temperature not rising above 

U l ie mversmn being complete, an excess of Fehling's solution 
was added, depending iu amount on the maturity of the cane: and the 
liquid allowed to remain thirty minutes longer on fUo bath, after which 
it was removed. When the suboxide of copper had completely settled, 
in the case of both sucrose and glucose, the supernatant liquid was de- 
canted into a beaker placed in front of each dish, and hot water was 
poured over t he suboxide. This process was repeated, potsring the first 
liquid decanted into a second beaker, and so on until it could be poured 
away tree from any oxide, and the original dish was nearly free from 
aiRAU. All the wash waters were t hen passed in order through a filter, 
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taking care not to bring- more of the suboxide upon the paper than was 
necessary. The suboxide on tliu tiltsr and in the beakers was dissolved 
in an acid solution of ferric sulphate, free from nitric acid and ferrous 
salt, or more conveniently in an acid solution of ammonia ferric alum 
(which is more easily obtained free from impurities), and poured upon 
the suboxide in the original dish. All the copper* suboxide being dis- 
solved, it is biought into a liter flask, diluted with water to SOU** 3 - and 
acidified strougly with sulphuric acid. It is then ready to be titrated 
in the usual manner for the amount of reduced iron, the number of cnA 
of permanganate used giving easily the weight of glucose represented 
by the suboxide of copper, as shown in our report for 1879, p. 60. 

In order to determine what errors there may have been in estimat- 
ing glucose and sucrose by this method,- the following experiments were 
carried out. Every portion of Fehling solution used was heated by it- 
self in the steam bath for an hour to determine if it remained unreduced 
in absence of sugar. In all cases it was quite unchanged. Several 
solutions of dry granulated sugar containing about .10 per cent, of im- 
purities were made of such a strength that every 5 cul3 - contained .5000 
gram of pure sucrose, or, on inversion, .5263 of invert sugar. 

Of solution No. 1, four portions were measured out of 5 0m3 - each and 
submitted to the usual course of analyses, with the following result: 



» 

Experiment. 


Titration. 


i 
1 

| 
3 


Glucose used. 


a 

PS 

<v 
o 

H 




104. 2 
103,4 
104.4 
104,5 


.5210 
,5170 
.5220 
.5225 


. 5203 
. 5263 
.5263 
.5263 


98.09 
98. 2£ 
99. 18 
99. 28 


No. 2 


!No,3 






98.93 











„ The specific gravity was found by the piknometer to be 1.034. The 
solution contained, therefore, 9.67 per cent, of sugar. By titration we 
find 9.57 per cent, of sugar, and polarization of the solution gave 9.63 
per cent, of sucrose. 

Of the solution No. 2, nine portions were taken of 5 cmS - each, to 
six of which (Nos. 1-6) 5«n'. 0 f the usual dilute acid were added, and 
to the remaining three, 10^ s . ; otherwise the usual course of analysis 
was pursued. The entire lot was carried through simultaneously" on 
the same steam bath. The results were as follows : 
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^ to be 1.034 and the per cent, of sugar 

in the solution was therefore i By calculation, 0.67; by titration, 9.74.. 
^ estiraattott 0.70 per eent. The addition of the 

larger ainount of acid apparently had the effect of lowering- the per 
mob. of sucrose found. In no case was the error in the final result suf- 
ficiently large to be* of account in work on such a large scale. 

Mfteeri portions of S*"'-' each were taken from solution ISo. 3. its 
specific gravity was 1.035, and the per cent, of sucrose 9.00. Submitted 
to analysis in the usual way the results were: 
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f>. £;> 
it. 01 
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0. st; 
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; 100.0 ; 

! uo.o ; 


. 5400 

. n:ioo 
• r.;$r.o 


. 50115 j 
.5035 \ 

. 5083 : 
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i 100.3 i 
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. 5Mf!5 
,5103 

. 507:1 
.sow 

.5059 
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9. 9S 
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0. 70 
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.5315 
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. 50 40 
. 5035 


i). 80 
9. 70 
1K7;J 




104. » 




. 


». o;i 




J 105.3 


. 5205 


. 5002 


0. 00 








0,77 











|iy tUrattotn.. 



The results of thirty detcnnhmtioiiH may be Htated as follows: 

]Vr rout, 

Hugar Hohition containing; . • * J), (57 

Nq. I . Fotti* dt»t<*fiiihiatlonH, by Utnttion (avoruffc) - - ^ J»7 

No/ Jl. Nh^ <l(>tormiuHtim4« 1 hy til -ration (avrra^o) • . l*- 74 

No, X \":\(Um\ iU>UmnimtU>m, by titrai um (avrra^O ^-77 

Ko. ! * One polftTi&atio)! ..... ^- 

No/8. - One OotormhKVtion «C total *4o]t0>u. # *^ fc - - ^-~ {) 

• Tim lowest r^tilfc wan ... - — - - - - ^ r>{ J 

Tha IglM'St rnmtlfc \va» , * . . — - » i** * H 

It" may lw st«gumCH"J, tSicroioro, that (jraateH error ?,v wor<? //m?/ 
mimm mHvnth or phis thmsfrnt fo of one per emL< which, in the work 
tinder It and ? enirnot ix^ oonMidoNMl <vxecsslv^. 

In wdor to hare a check on tlic process when applied to juices as 
well :m pnm mgw m)\xi knm, pohiri^atiotm were made in a largo number 
of timiw. Whoro the pereenl it^o of ^lueoHc or of invert sugar was small, 
tha -'ag^tnoi)t.wa8''CtosQ| hut -in the presence of these sugars the results 
nnturfdly iel! btdow thorn by titration^ the latter being more correct. 
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The following table gives a series of observations : 
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Corn juices* 



I* 



1937 
88 
39 
41 
42 
43 
44 
45 
*46 
*47 
*1948 

*r>2 

53 
54 
55 
56 
57 
58 
79 
80 
81 



02 CO 

CO P* 



10. 60 
3. 62 

6. 74 
6,81 

7. 03 
7.48 
3. 02 

11.54 
4. 91 
1. 56 
3. 28 

11.80 
9.93 
9.48 
& 75 
6. 04 
9.46 
7. 83 
6.41 
5.84 
6.66 



§8 

CO 



10.41 
3.58 
6.64 
6.72 
7. 09 
7.62 
3.16 

11.72 
5,85 
2.71 
1. 62 

a 70 
a 8i 

0.11 
8. 5G 
5. 89 
9, 49 
7. 29 
6.74 
6. 19 
5. 97 



3 



4. 57 
4. 56 
1. 92 



Sorglium juices. 



o , 


O 

o c 

a? <n 
G'r* 

CO ft 


Sucrose by 
titration. 


Glucose. 


© ^ 

IS 

A 


2006 


13.56 


13. 61 


2. 16 


2039 


8 


14.24 


14. 48 


1.35 


40 


9 


■14.86 


14. 92 


.84 


41 


no 


14.76 


15. 49 


.59 


42 


■ 14 


10. 84 


10. 56 


1.44 


43 


15 


10.20 


10. 00 


1.41 


*44 


16 


10. 20 


10. 61 


1.47 


50 


18 


10.73 


11. 22 


1, 64 


51 


*22 


4.48 


6. 39 


2. 16 


52 


24 


12.88 


13. 00 


1.67 


*53 


2027 


11. 96 


11. 76 


1. 95 


2054 


* 28 


14. 21 


13. 62 


1.74 


55 


29 


13.32 


12.79 


2. 13 


56 


31 


13. 20 


13. 10 


1. 23 


57 


32 


11.36 


11. 74 


1.27 


58 


33 


13.36 


13. 54 


.97 


59 


34 


13.90 


14. 05 


1. 09 


w 


35 


12.13 


12. 09 


1. 92 


61 


36 


12i56 


12. 52 


2. IS 


62 


37 


12.46 


12.77 


2,01 


64 


38 


12.55 


12.91 


2.34 


65 



© 
CO O 

M 

P3 o 



12. 66 
12. 94 
12.28 
12. 93 
12. 86 
13. 25 
12. 96 
13. 65 
13.49 
12.51 
12. 03 
12. 43 
12.08 
12. 80 
12.4* 
13,05 
12.58 
lft 60 
12.13 
11.98 
13.26 



P 

d ■+-> 



12. 80 
13. 21 
12, 86 
13. 29 
12.81 
11, 65 
13. U. 
14,00 

h;oi 

fd. 13 
12.60 
11.55 
13.02 
12. 95 
13.35 
12.81 
13,60 
12.13 
12.72 
13.88 



.8^0 
#00 
/2. 44 
2. 44 
1.23 
1.70 
1, 15 
1.75 

1. 96 
2.19 

2, ifi 
2. 39 
2. 39 
2.07 
2.23 
1.97 ; 
2.24' 
2. 06. 
1.86 
2.59 
1. 90 



In this table, which contains the polarization a? all the juices in a 
consecutive series which were clear enough for the purpose after defeca- 
tion, the agreement is satisfactory in all but a/ew instances, marked 
with an asterisk, and these cases are more eas% explained by errors in 
the polariseope work than in titration. The results which are given 
are only a few out of several hundred similar ones which show an 
equally close agreement. / 

The conclusions which may be drawn fr6m our experiments are that, 
in experienced hands, the relative results are to be entirely relied upon, 
and, when the conditions which have been detailed are followed, the 
absolute results are also satisfactory. 



EXPLANATION OF THE TABLES SOWING THE AVERAGE COMPOSI- 
TION, ETC, FOR EACH VARIETY OF SORGHUM IN EACH STAGE OF 
. ITS GROWTH, 



The following tables (tables 5 1/ to 87) axe of interest and value, for the 
reason that they present, in condensed form, the life history of each 
variety of sorghum, / . 

Ah examination of thes(y%ures reveals the following fact£ : In the 
earlier stages in the growth of each plant the amount of erystallizable 
sug&r (sucrose) is small; but, as the plant matures, the sucrose i^pidly 
increases until it equals fpom 12 to 16 per cent, of the juice, .^e "solids 
not sugar ?? in the juice also increase from the first^bwfr fery much less 
rapidly than does the brystallizable sugar :#-tHesaine time the un- 
erystallizable sugar (glucose) steadily the purity of 

the juice (shown in the column m&&m u exponent") increases constantly 
until the cane is rea&y is© worked. 

These facts, and- -the inferences to be drawn from them, will be more 
fully discussed in connection with the general averages deduced from 
^ ^ires, (See table 88.) 



/ 
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w J 


'""\ 

A 


• 1 


» > 


i 
j 


1 
< 
i 


! 
i 
i 

i 
















- 1 






ij - 

a 


: rsr * 

» , 




j 

i 
I 








•j: 
it: 










^ • 


Is 




% t 




& 




is 


g 


o 


0 ■ 






*s 




§ 


| 


s 

'p 

35 

— — ... 


■An 
^> 

'3 




■ft 


£ . 








H 

— i—*. 


"■■—*" 
















Tibs, 


Pr. <rf. 


J my 13 


1 

, * 


1 

8 


*> 


O. £> 

tr ft 


h H 

. ii 




1.45 
l! 47 


^7 
52. 30 


' - 9- 
& 


Ki 
21 




•t Fk 

7» 0 

r> r 
O. & 


• () 

. * 




l! 23 


40. 01) 


n 

17 


w 




1. 74 


54. 7J> 


5 


2* 


if 

M 


u »r 
O. / 






2 24 


43! 07 


20 


0 


40 


k> 




!7 


2. 57 


2 04- 


44. lit 




7 


71 


mi 


8. 6 


.6 


% 04 




43, 00 




7 




*l 




»6 


2.20 


2. 02 


f>4. 77 




8 


117 




o. 0 


. 7 


1.40 


JL 22 


01. 8^ 




in 

10 


Jul* 


1 


0 ft 


•2 


1.45 


1. ia 


01. :ig 


27 


10 


203 

/ 


■f 
L 


J. 

n. ^* 


. « ' 


1. 21 


, 00 


04. 7:i 


• it* 

.28 


1 A 

10 


t 

X 


o. ( 


, 8 


1 00 


1.43 


or>. 00 




I'll 






O A 


A\ 


1.37. 


1. ii 


02. 10 


31 


u 


it{>7 


i 


a o 
n. y 


*0 


1,23 


1. 05 


58. 01 


Aug. 2 
it 

V 

Hi 


til 




i 


v. V 
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Llizht geeou, starch v. 
i>o. 
Bo. 
Bo. 
Do. 
Do. 
Do. 
!)u. 
Du. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Dark groou, slavuhj. 
Do. 
Do. 

Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 

Very dark greeii. 
Dark fodtliwh brown. 
Dark brown, starchy. 
Do. 
Do, 

D;u*k ^rooii, .starchy* 
Dark brown, starch v. 
Do. 
Do. 

Dark green, starchy. 
Do. 

Dark brown ( sta rch y* 
Do. 
• Do. 
Do. 
Do. 
Do. 
Do. 

Dark green, starchy. 
Dark brown, starchy. 
Do. 
Do. 
Do. 

Dark ^recii, starchy. 
Dark brown; starchy. 
Do. 
Do. 
Do. 
Do. 
Do* 
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Date. 


a 
& 

P 


£ 
"os 

o 

S3 

a 


0? 

1 

CO 

o 
u 
<v 

a 
& 


£1 
P 


+5 

."S 

H 

© 

i 
P 


I 

o 
H 


+3 

1 
% 

Cm 

f 


| Juice expressed. j 

1 _ ! 


•*» 

*s 

s 
* g 

CO 


6 
,g 

A 
g 

§ 
S 


6 

.s 

o 

TO 

P 
in 


.3 

tc 

03 <3J 
if 

5Q 
r C> 

'o 


Remarks on juice. 


.Sept. 24 








Pi. 


In. 


X&s. 


Lbs, 


Pr. et 




Pr. ct< 


Pr.et 


Pr. ct. 




16 


2370 


1 


9,4 


0.$ 


1.81 


.93 


57. 57 


1.049 


1. 64 


7. 85 


3. 57 


Dark brown, starchy. 


27 


16 


2530 


1 


8.8 


.8 


"1, 31 


. 88 


46. 75 


1. 062 


3.32 


•11. 29 


2.41 


Do. 


27 


16 


2531 


1 


9.3 


.8 


1. 06 


.72 


64. 69 


JL 069 


1. 13 


13. 05 


2. 46 


Do. 


27 


16 


2532 


1 


8.5 


.8 


1. 36 


.84 


60.52 


1. 067 


1. 45 


12.33 


2.44 


Do. 


27 


14 


2533 


1 


7.9 


.8 


1. 25 


.85 


59.47 


1.071 


.95 


13. 78 


2. 54 


Dark green, starchy. 


30 


16* 


2681 


1 


6.0 


.8 


X 43 


1. 03 


59. 44 


1.058 


1 17 


10. 31 


2. 74 


Dark Grown, starchy. 


Oct. 2 


16 


2727 


1 


8.6 


.8 


1.41 


.92 


60.57 


1. 067 


1. 69 


10. 97 


4.02 


Do. * 


6 


17 


2785 


1 


0.2 


.8 


1.34 


♦ 84 


58. 42 


1. 071 


1.81 


11.81 


3. 99 


Dark olive, starchy. 


8 


17 


2871 


1 


8 8 


,7 


1.32 


.70 


53. 79 


1. 070 


1.34 


13. 70 


3. 75 


Red. 


12 


16 


2041 


o 


9.0 


.8 


2.42 


1.71 


68. 98 


3 . 064 


1. 26 


12, 24 


2.59 


Light green, starchy. 


14 


17 


2087 


1 


8.9 


.8 


1. 23 


.80 


62. 19 


1.081 


1. 17 


14. 60 


3. 52 


Dirty green. 


15 


17 


3029 


1 


9.4 


.8 


1. 58 


, . 88 


59. 70 


1, 075 


1. 28 


13. 72 


4. 02 


Dark olive. 


17 


18 


3085 


1 


8. 5 


.9 


1.57 


.96 


60. 00 


1. 069 


3.34 


12. 50 


3. 97 


Do. 


19 


18 


3069 


1 


8. 8 


.9 


1.50 


.97 


64. 71 


1. 061 


1. 56 


10. 27 


3. 96 


Do. 


21 


18 


3144 


1 


8, 5 


.7 


1. 23 


.71 


56.97 


1. 062 


1. 88 


10. 17 


5. 28 


Do. 


22 


18 


3188 


1 


8.4 


.8 


.90 


.63 


56. 94 


X 064 


1. 77 


10. 03 


3.98 


Do. 


26 


18t 


3252 


1 


7.0 


.8 


1. 01 


.82 


55. 38 


1. 069 


1. 61 


32. 94 


3. 04 


.\J<X L IV gltjtil. 


28 


17 


3297 


1 


8.4 


.8 


1. 34 


.92 


55.26 


1.074 


X 54 


Vi 24 


i 40 


Dark brown. 


29 


18 


3328 


1 


6.2 


.8 


.89 


.65 


58. 64 


1.052 


1. 86 


7.49 


4. 96 


Do. 


Nov. 2 


i7t 


3373 


.1 


10.5 


1.1 




.95 


50.23 


1.082 


X 16 


35. 25 


3. 32 


Dark straw, ■ 


6 


17 


3441 


1 


8.0 


.8 


1*09 


.77 


61. 21 


1. 074 


X46 


13. 06 


2. 82 


Dark olive. 


8 


18 


3456 


1 


8.0 


.7 


.83 


, .08 


54. 55 


1. 066 


1. 52 


11. 18. 


2. 98 


Do. 


8 


1.8 


3407 ' 


1 


9.0 


.8 


1. 17 


.99 


54. 34 


1.055 


,2. 19 


8.41. 


3. 48 


Do. 


13 


18 


3582 


2 


8.5 


.6 


1. 23 


.91 


55.58 


X 069 


2. 25 


10. 64, 


4. 56 


Do. 



* Topped August 28; [Topped. } Stripped and topped. 

Table No. 9*— Early Amber, Plot Seed Company, Saint Louis, Mo. 



July 12 
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7.5 


0,6 




i. m 


62.78 


15 


9 

it 


14 


2 


8.5 


.6 




1. 78 


.30.70 


21 


2 


82 


4 


6.C 


.5 


2.92 


2. 34 


55. 91 


1€? 


3 


23 


1 


6.7 


,7 


.92 


.77 


54. 09 


17 


4 


25 


2 


7.7 


.8 


2. 35 


1.89 


59.87 


20 


■ : 5 


50 


1 


8.7 


.7 


1, 33 


1 10 


64, 79 


20 


6 


51 


2 


8.8 


.7 


2. 71 


2. 21 


52. 46 


21 


7 


' 72 


2 


8.3 


.7 


2.48 


2. 01 


51. 23 


23 


8 


118 


1 


9.4 


.8 


1.68 


1.41 


58. 81 


26 


10 


364 


1 


8.6 


.a 


3 . 58 


1.34 


60.44 


27 


10 


204 


1 


8.6 


,7 


1,34 


1.10 


63.09 


28 


10 


238 


1 


8.2 


.7 


1. 21 


1.01 


61. 59 


30 


10 


S73 


1 


9,4 


.7 


1. 57 


1.3j 


62. 45 


31 


11 


3&8 


1 


8.9 


.6 


1.24 


1.04 


59. 75 


Aug. 2 


11 


344 


1 


9.0 


.7 


1.45 


1.28 


63, 92 


4 


10 


440 


1 


9.0 


.7 


1.54 


1,29 


64, 96 


9 


12 


560 


1 


ft. .4 


.9 


1. 67 


L27 


67. 30 


3 


12 


409 


1 


9.9 


.7 


1. 51 


1.29 


63. 25 


3 


12 


410 


1 


8.8 


,7 


1 23 


1.02 


66. 67 


3 


12 


411 


1 


9.2 


.8 


1.33 


1. 14 


64. 29 
63,28 


3 


12 


412 


1 


8.4 


.7 


1.24 


1.06 


i 


H 


4oa 


1 


8.8 


1.0 


1. 56 


1. 35 


66. 34 




11 


494 


1 


8.7 


1.1 


1. 71 


1.46 


67.67 


i 


11 


495 


1 


8.5 


1.0 


1. 40* 


1. 19 


64.63 




11 


496 


1 


9.0 


.9 


1.39 


1.21 


65.57 


12 


14 


683 


1 


9.6 


.7 


1. 42 


1. 14 


65. 10 


12 


13 


684 


1 


8.4 


.8 


1:40 


1. 12 


63. 90 


12 


13 


685 


1 


8. 8 


.9 


1.60 


1. 16 


66.03 


12 


13 


686 


1 


8.9 


.8 


1.55 


1. 08 


65. 20 


16 


13 


813 


1 


9.1 


.9 


1. 79 


X 30 


64.58 


16 


14 


814 


1 


9.5 


,9 


1.70 


1. 30 


64.92 


16 


14 


815 


1 


8.3 


.9 


1. 59 


1.13 


63. 10 


16 


14 


816 


1 


8.6 


.8 


1.35 


1. 25 


46. 30 


19 


14 


985 


1 


9.0 


,8 


1.67 


1.40 


■ 63. 29 


19 


14 


986 


1 


9.1 


.8 


1. 80 


X53 


63.40 


/ 19 


14 


; : 987 


1 


8.7 


.7 


1. 49 


1. 23 


61.04 


19 


14 


... 98S: 

1087 


1 


9.0 


.9 


1. 49 


X 28 


59. 83 


21 


14 


2 


8.5 


,8 


2. 81 


2, 20 


m. 06 


21 


14 


1088 


2 


8,5 


.8 


2. 81 


1. 60 
1.21- 


143,, 69 


26 


14 


l 1260 


1 


: 9/ 2 


;8 


1.99 


58. 51 



* Juice expressed by mill. 



1.026 
.1. 035 
1. 051 
1. 029 
1. 050 
1.045 
1. 049 
1.057 
X056 
1. 063 
1,067 
X070 
1. 075 
1. 077 
1.074 
1. 068 
1.073 
1. 073 
1,070 
1. 073 
1. 075 
1,068 
X 069 
1.071 
1. 070 
1,062 
1. 068 
1. 069 
1.070 
1.069 
1. 065 
1. 065 
X058 
1.064 
X 068 
1. 063 
X 069 
1.065 

i. mi 

. 1. 067 



4. 04 
3.96 
3. 12 
4. 01 
2.68 
3. 05 
3.13 
2. 64 
2.*S7 
2. 54 
2. 05 
1.73 
1.86 
1.57 
1.48 

1. 51 
3.30 
1. 65 

2. 04 
2. 13 
3.49 
1.54 
1.74 
1. 27 
1. 72 
1.45 
X 25 
1.27 
1. 03 
1. 27 
1. 79 
1. 31 
3.22 
1. 74 
1.62 
1.39 
1. 42 
1. 38 
1,77 
X08 




13. 07 
13.94 
13. 13 
14.32, 
14. 10 
12.83 
13. 91 
14.71 
13, 02 
12. 90 
13.93 
13. 25 
11. .65 
10.71 
13. 34 
.13.67 
12. 90 
11.46 
12.13 
10. 85 
11.07 
11. 75 
11.42 
32.48 
12.21 
11. 68 
12,21 



4. 16 

2. 82 
2. 12 
2.19 
2.75 
2.98 
2. 51 
3. 89 
3,37 
3.46 
3. 47 

3. 39 
2.25 

4. 55 
2. 09 
2.H1 
2.45 
2. 67 

2, 48 
2. 20 

3, 45 
3. 86 
8. 42 
3.55 
2.61 
3.23 



t Juico expressed in. press, ) 



Light green. 
Light green, starchy. 
Do, 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 

Dark green, starchy, 
Brownish, starchy' 
Dark green, starchy. 
Do. 
Do- 
Do. 
Do. 
Do. . 
Do. 
Do. 
Do. 
Do. 

Brown, -starch y.' 
Reddish browii. 
2. 92 » Dark brown, starchy.. 
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24 
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1 


^ ft 


' 24 


lit 
Itl 




X 


tF. 
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111* 
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I 
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it 
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\ 
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JO 
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*- 1 


111 
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18 


nm 


1 




26 


18 




1 




28 


IB 


»8 


1 


8.0 




;i8 




1 


a 9 


Nov. 2 


18 


t smi 


1 


a a 


o 


1.8 




t 




8 


18 


3467 


1 


as 


10 


i* 


urn 


I 




io 


i« 


3407 


1 


as 


m 


la 




I 


as 


' 15 


18 


3540 




as 



o 



In. 



.9 
,9 
.1) 
,9 
8 
8 
8 
8 
7 
7 
8 
.8 
.8 
8 
♦ 8 
8 
.8 
,8 
7 
.9 
.9 
.9 
.8 
.8 
.8 
.8 
.8 
.7 
,8 
.8 
,9 
.8 
,8 

t D 
.9 
.8 

„n 

.8 
.8 

.n 

*9 
,7 
,8 
.8 
.9 
.7 
,8 
.9 
.9 
.7 



1,94 
1.82 
1.42 
1.08 
1.01 
1.51 
1.57 
2. 09 
L54 
1.47 
L 15 
1.16 
1.58 
1.72 
1.KS 
1.85 

i.ao 

,98 
1.08 
1.00 
1.14 
1.87 
1, 58 
1. 50 
1.2$ 
1.54 
1. 69 
1.57 
1 19 
1.27 
1.&3 
1.(50 
1.8» 
1.91 
1.80 

1.54 
1, 59 

1. 4;i 

1.78 
1.39 

.90 
1,32 
1.43 

.77 



1,36 
1.41 
1, 23 
1,12 
1. 03 
1.53, 



<*> ' 
Vn 

0) 

k 
F 

13 
S 4 

2 


r6 
% 

s 

8* 

.% 

S3 

h> 


Specific gravity of 
juice. 




Jtt* ct. 


1076 


1. 26 


57. 53 


. 88 


62. 50 


1. 050 


1. 01 


63. 13 


1067 


1. 11 


67. 76 


1,060 




59.79 


1077 


.98 


69. 36 


1005 


.00 


60,78 


1073 


1.34 


59.18 


1 009 


1.07 


63. 77 


1 060 


. 95 


62. 96 


1. 046 


,71 


58. 92 


1.065 


.99 


59, 19 


1058 


1.12 


55. 8t 


1 005 


1. 04 


59, 32 


1001 


1.15 


59. 20 


1, 0(w 


1. 08 


57. 75 


1 002 


.92 


f>G. 93 


10G7 


.98 


53, 74 


L065 


• 99 


57, 39 


1003 


.71 


fP it 4 

55. J * 


1065 


.89 


55. 89 


1057 


1> 12 


57, 84 


1 06(5 


.94 


56. 33 


1 002 


1. 05 


53. 55 


1059 


.8IJ 


59, 72 


1950 


.80 


59.23 


1. 063 


1. 18 


59.19 


1067 


1.00 


54. 84 


1052 


IVoat. 


Lost 


1 008 


,78 


49. 89 


1 059 


1. 05 


59, 41 


1005 


.95 


57. 44 


1.003 


1.87 


93. 54 


1.000 


,94 


62. 82 


1 074 


1 . 13 


64.94 


1076 


.99 


68. 08 


1061 


,M 


61. 52 


1074 


,89 


56. 43 


1074 


. 99 


57, 59 


1 002 


.99 


62.47 


1050 


.8.1 


42. 59 


1 009 


.72 


57. 29 


1000 


.84 


57. 63 


1003 


1. 1* 


53, 78 


100* 


.58 


39.25 


1003 


.88 


01 19 


L 066 


.80 


50.73 


1 001 


.97 


58. 82 


1 069 


100 


62,33 


1008 


.79 


64.05 


1 005 


.08 


61.74 


10CL 


.79 


01.04 


1065 


120 


59,00 


1057 



o 

8 

O 
P3 
r— < 

o 

Fr. ct 
,85 
100 
1.23 
163 
1. 00 
171 
.97 
1.17 
192 
1 82 
112 
148 
1.40 
171 
151 
1.40 
164 
1.33 
1 63 
163 
152 
183 
1.49 
142 
170 
173 
1.30 
2.27 
101 
161 
158 
143 
1. 84 
.93 
114 

100 
.88 
171 
1.05 
2. 04 
146 
2,24 
1. 89 
1. 50 
2. 26 
176 
2.71 
134 
2. 00 
2.43 
2. 02 
182 
3.43 



xfi 
O 
hi 

to 



Pr. ct 
14.87 

9,39 
11.92 
12.80 
14.65 
1127 
13.92 
13. 15 
10. 29 

6.00 
12. 19 

9. 60 
10, 96 

8.43 
11.05 

9. 90 
1122 

9.44 
10. 05 
1113 

9.12 
1176 

9.43 

9.78 

8.06 
10.73 
11 82 

7.84 
13.08 
10.27 
1132 
11.17 

a 57 
13.42 
13.80 

10.74 
14.13 
11 80 

9, 73 

9. 08 
12. 05 

9.07 
10.50 
10.79 

9. 98 
10.08 

9.13 
1199 
11 31 

9, 87 
10. 17 
10.80 

7.30 



Pr.cL 
2.68 

2. 88 
3. 25 

1. 09 

3. 90 
3. 50 
3. 75 

2. 80 
2. 98 

2. 6(5 
3. 26 

3. 85 

3. 85 

4. 09 
4.12 
4.32 
4. 95 
7.45? 
4. 55 
2. 92 
3. 17 
3. 30 
7. 11? 
4. 10 
3. 38 
3,91 
3.98 
4. 86 
% 39 
2.95 
3, 02 
3.44 
3.22 
4.37 
4. 29 

2. 74 
3.10 
4.17 
4.34 
3. 46 
3. 57 
5. 28 
3.27 
3.78 
3.89 
4. 81 
3.19 
3.74 
2.79 
4.41 
3.29 
3.63 
2.96 



Remarks on juice. 



Dark green, starch v. 
DarkliroYro, ytaroliy, 
' I)o. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do* 
Do. 
Do. 

Do. . 
Do. 
Do. 
Do. 
Do. 
Do. 

Dark green, at a.cohy. 
Darklu'owi), starchy. 

Do. 

Do. 

Do. 
Yellowish. 
Brownish, g'roon, 

starchy. 
Rod. 

Light green, starchy. 
Dark olive. 

Do. 

Do. 

Do. 
Olive. 
Dark olive. 
Olivo. 

Dark brown. 

Do. 
Dark oli ve. 

Do. 

Do. 

Do. 
Olive. 
Dark olive. 
Olive. 



Tabus No* 3,— Bawy Gox&rn. A, B. Swain, Blyman, Minn. 



Jaly 12 

. -. Vh 
m 

17 

29 
29 

: 'm 
%\ 
."■27 
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30 
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■** 
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0.6 


».**», 
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.77 


15 


2 


ao 
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1.50 


40, 82 


1028 


3. 83 


2. 98 


5.68 


22 


% 


ao 


;6 


"i*67* 
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4a 04 


1030 


4.09 


2.34 


1.22 


26 


2 


8.4 


• 7 


176 


1 45 


52.40 


1. 043 


3.05 


6.43 


1.80 


52 ■ 


2 


as 


.7 


2,17 


174 


5a 27 


1048 


3. 10 


7. 03 


1 64 


53 


2 


9,1 


.8 


%m 


2, 39 


54. 95 


1047 


3.04 


tftl 
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I 


as 


,7 
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47. 02 


1.957 


2.81 


9.34 


2.28 
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1 


9.9 


.7 


1 54 
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62. 00 


1 067 


2.52 
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1.89 
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I 


7.8 


,7 
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1 11 


60,79 


1062 


2.04 
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2,92 


239 


1 


8.4 


,7 


152 


1 12 


39, 41 


1.066 
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1181 


2.52 


274 
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1 


ai 


.8 


1.29 


1. 10 


03.71 


1074 


165 


10.37 


6. 90? 


1 


7.8 


.7 


124 


1,96 


63.28 


1072 


166 


12,27 


3.89 



Light green. 
Darker gr»n, starchy* 
Lightgreen, starchy. 

Dol 
Do. 



♦Topped August & 



t Stripped in the field 



Import of Commiaaioner of Agriculture. 1880. 



PLATE I. 




TnarxM. 

I - 

LIIiERIAN. 
Synonyms: Imphkk, Si mac (Ciiixkm-: Caxk). 
[Grown on the. Deportment ground* during the *w»aon of laT?.] 



PLATE V. 




WHITE MAMMOTH 
[Grown on the Department grounds during the season 



PLATE VI 




KICK, OR JaSVITIAN CORN. 
lOrown ou the D«imrtn»eiit prouncU during tin- wasou ofim.) 



lleport of Commissioner of ApHculturo, 18S3. PLATE X. 




Synonyms: Mastodon, Spraxgle-top, Honey Cane. 
[Grown on the Department grounds during the season of 1879.] 



PLATE XI. 




EARLY AMBER. 
[Grown cm the Department grounds during tue seawon of 1879.] 



Report of Commissioner ot Agriculture, 1880. 



PLATE XTTL 





~huuxM. 



WHITE LIBERIAN. 
{Grown on the Department grounds during the season of 1879. j 
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Bate. 
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J > • 


4UJ4 


1 


8.2 


.7 


1.51 


1. 25 


4.0 


4.5 




*> 


8.9 


.7 


2.15 


1. 60 


■n: 


15 




1 


8.8 


.7 


1.21 


. 92 


i« ■ 


1 4S 
10 


5cl4-il 


J. 


9.3 


.8 


1.64 


.1. 18 


IK 

.1 


J. J 




3. 


■9.8 


.8 


1.91 


1. 30 


1 Si 
xn 


10 




I 


9.0 


.9 


1. 53 


1. 09 


1 C? ; 

Io 


lo 


2145 


1 


9.0 


.9 


1. 34 


.98 




1G 


2!>75 I 


1 


$5 


.8 


1. 22 I 


.74 


JL't 


14 


2370 i 


1 


9. 0 


,8 


1. 17 | 


.73 


*> 1 1 


14 ] 


Jr.i/7 j 


!t 


8.8 


.8 


1.35 


. 93 


*iA 

M 


t A ' 


Jrf/H • 


1 


8.0. 


.9 


1. 76 


1. 10 




10 . 


Jodo | 


1 


8.7 


.8 


.99 


.69 


J* I 


14 j 


25^0 J 


1 


8.3 


.7 


.93 


. 50 


nrr 

~f 


1 A \ 

14 i 


x;i)40 j 


1 


9.3 


.9 


1.43 


1. 01 




15 


2541 j 


1 


8.7 


.8 


1.44 


1.14 


tSO 


13* 


2(>83 j 


1 


0.9 


.8 


1.52 


1.16 


UCt. ^ 


lo* 


2729 


1 


8.0 


.8 


1. 28 


.88 


6 


14 


2787 


I 


9,0 


1.0 


1. 39 


.90 


8 


14 


2873 


1 


8.8 


.8 


1.32 


, 82 


12 


16' 


2943 


1 


7.fi 


.8 


2.00 


.95 




T7 
XI 




1 


8.6 


.9 


L 52 


OK 

. CO 


35 


1(3 


3031 


1 


8.1 


.8 


L03 


.70 


17 


16 


3087 


1 


8.0 


.7 


.79 


.55 


10 


17 


3113 


1 


7.0 


.7 


.90 


.59 


n 


16 


314(5 


1 


8.1 


.7 


3.00 


.56 


25 


10 


3206 


1 


8.4 


.9 


1. 23 


.79 
.96 


25 


1.8 


3254 


1 


9,3 


,8 


1,12 


28 i 


18 


32tt> ; 


1 


7. 0 J 


.7 


. 68 • 


.48 


29 I 


18 t 


$380 ' 


1 


8.5 1 


,8 


.94 ! 


.67 



•3 



Pr. et 
65.63 
76.40 
65.85 
65.23 
66.64 
65. 91 
62. 98 
65. 06 
66.24 
68. 00 
66. 43 
63.57 

66. 34 

67. 72 
79.84 
64.65 
57.41 
52.68 

58. m 

56. 74 
57.27 

61. 55 
58.89 
55.02 
68.14 
52.83 
63.54 
63. 50 
61. 29 
65. 36 
57.54- 
63. 30 

62. 08 

55. 98 
60. 90 
7L57 
58,49 
59.55 
62. 77 
49.21 
57. 19 
61. 07 
51, 62 
62. 97 
62, OS 
58. 99 
54.74 

56. a5 
54.94 
56,19 

57. 98 
56. 76 
5 5. 8 0 
59.76 
46. 03 
58. 66 
55. 48 
45,00 
60. 03 
57.00 
61.51 
55.64 
85. 43 
56. 10 
60. 69 
60i40 
51149 
52.34 
55.83 
55. 63 
65. 45 

sai7 



a, 

05 



pi 



I 



1. 076 
1. 068 
1. 071 
1. 0 73 
L072 
1. 072 
1. 070 
1. 071 
1. 069 
1. 071 
1. 065 
1. 071 
1. 069 
1. 067 
1. 064 
1. 066 
1. 063 
1.073 
1.067 
1. 063 
1. 062 
1. 055 
1. 062 
1. 072 
1. 060 
1, 059 
1. 056 
.1, 063 
1. 076 
1. 059 
1. 047 
1. 056 
1.066 
1. 063 
1. 063 
1.066 
1. 060 
1. 058 
1. 056 
1.058 
1.051' 
1. 056 
1. 072 
1. 070 
1 059 
1. 054 
1.061 
1.071 
1.064 
1.054 
1.059 
1. 061 
1. 063 
1.068 
1. 051 
1.069 
1.067 
1. 058 
1. 073 
1.060 
1.068 
1.065 
1.055 
1.081 
1.052 
1. 061 
1.071 
3.P60 
1. 053 
1, 060 
JL0S3 
1. Oou i 



4 A 



* topped August rSS. 



Pr.ct 
144 
146 
1.57 
1. 66 
188 
148 
1.49 
148 
138 
1 36 
191 
1. 16 
3,22 
120 
1 30 
1 15 
1 21 
122 
142 
114 
1 15 
1.65 
125 

hps 

172 

166 

154 

196 

1 05 

174 

.2,21 

160 

1 72 

123 

1 51 

2.04 

120 

1 39 

159 

1 55 

165 

1.65 

150 

167 

198 

1 99 

193 

133 

1 80 

157 

1 33 

1 51 

1.45 

1 38 | 

193 i 

160 

129 

1. 63 

127 

2.19 

137 

1.58 

1.90 

120 

2.32 

1.95 

169 

2.90 

2,73 

2.13 

jL. 82 

2.56 



.9 

I 



Pr.ct 
13,89 
13.51 
13. 59 
14.36 
13.62 
13. 32 
13. 55 
13.56 
12.96 
ia64 
12.66 
13. 69 
1183 
12.60 
11 72 
12.27 
11 38 
13.77 
12.09 
10.74 
1104 
9.06 
11.35 

13. k 

10.46 
9.70 
9,38 
10.16 
14.01 
10. 26 
6.79 
9. 28 
11.40 
10.51 
1195 
1194 
11.00 
10.24 
a 95 
8.61 
9.50 
8. 65 
13.09 
13.00 
9.75 
7.91 
9.78 
12.71 
10.57 
a 38 
10.24 
10. 2-4 
10. 88 
1179 

a 29 

12. 25 
12.26 

9. 56 
12,85 

8. 67 
11 62 
11 09 

9.34 
13,89 

7.46 
lfl. 13 
12, 25 

a 78 

7. 56 
10.74 
9.49 
9.41 



Pr.ct 
3.44 
2.03 
2.72 
2.29 
2. 69 
3. 20 
169 
3.59 
3.57 
3.72 
2.18 
2.56 
2.26 
2.69 
2.63 
2.62 
2.98 
2.62 
3. 13 
3.78 
3.16 
3.33 
2.94 
3.54 
3. 01 
3. 09 
3.05 
3. 31 
3. 80 
2.02 
2.60 
2.85 
2.92 
3.69 
55. 68 
2.63 
3. 18 
3.07 
3.76 
4.87? 
4.47? 
-.59? 
6. 12? 
2.29 
2.58 
3. 24 
5.63 
3.84 
4.31 
5. 09 
4.81 
4. 27 
4,65 
4. 06 
2. 67 
3. 13 
3.23 
3. 08 

3. 40 
4. 47 

4. 06 
3.34 
2.79 
4.30 
8. 77 
3.09 
3.67 
3. 87 
3. 05 
180 
3.55 
4.07 



Remarlcs on juice. 



Light green, starchy. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 

Darker gr'n, starchy. 
Do, 
Do. 

Dark green, starclrp. 

Da 
Do. 
Do. 
Do. 
Do. 
Do. 

Brownish, starchy. 
Do. 
Do. 
Do. 

Dark brown, starchy. 
Do. 
Do. 
Do. 
Do. 
Do. 

Dark green, starchy. 
Dark brown, starch y. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dark green, etarcby. 
Dark brown, starchy. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Dark jjroen, starchy. 
Dark brown, starchy. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dark green, starchy. 
Dark red brown. 
Dark olive, starchy. 
Bed. 

Dark olive, starchy. 
Olive, 
Dark olive. 
Dirty green. 
Dark olive. 

Do. 
Deep brown. 
Olive. 

Dark brown. 
Do. 
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Date. 

^_ 


1 
1 

1 
% 

© 
W 


4 

to 

i 

s 

H. 

1 


1 

to 

o 

Km 


J 

H 


1 

<* 

g 
H 


i 
1 
3 

H 


Stripped weight. J 


O 
8 


Specific gravity of 
juice. 


\ Glucose in juice. 


6 

.s 

•(-4 
<& 

s 

CO 


0 

a 

2i0 

S<5 


Remarks on juice. 


Nov. 2 










In. 




Lbs. 


TV. 




Pr. ct. 


Pr. et. 


Pr. ct 




17 


0375 


1 


ft 5 


1.0 




1.41 


67. CO 


1. 075 


3.83 


W.61 


2, 41 


Light p'ftou. 


6 


17 


m% 


1 


8.3 


L0 


Tis" 


1,11 


62. 57 


1. 073 


1.26 


13.61 


2. 87 


Dark olive. 


8 


as 


3458 


1 


9.0 


,7 


.84 


. 75 


58. 30 


1.058 


1?. 63 


8. 02 


3. 51) 


Do. 


0 


18 


6460 


1 


9.0 


♦ 8 


1, 00 


.8.*) 


or*. 55 


i. m \ 


h y t ! 


11.3.5 


a. 20 ' 


Dirty brovrn. 


10 


38 


3408 


1 


ftO 


.8 




,80 


00. 82 


1. 067 


2. 14 ! 


12.48 


2. 18 j 


Dart olive. 


ia 


17 


3524 


1 


a a 


1. 0 


2. 03 


1.63 


05. St> 


1. 074 


1.07 1 14.13 


Lost. 


Dark green. 


15 


18 


3541 


1 




* 7 


1. 36 


.80 


07. 08 


1. 000 


2. so j 


.10. 07 


1. 42 


Olive. 



Table No. 4.— Goldo Siuxjp. William 1L Lytue, Yellow Springs, Ohio, 



July IS 


i 


4 


2 


7.2 







1.05 


10 


a 


17 




7.3 


.7 


1.63 


L 32 


17 


sf 


m 


1 


a 4 


.« 


. m 


.79 


30 


4 


80 


2 


8.3 


.7 


1. M 


1/66 


20 


ft 


70 


2 


7.8 




1,07 


1. 68 


SI 


6 


83 


1 


0.1 


.7 


1. 20 


.08 


23 


7 




1 


8,4 


,7 


1, 40 


1. 08 


24 


7 


147 


1 


7.5 


♦ 7 


1.57 


1.83 


23 


8* 


129 


1 


ftO 


.8 


1 77 


1.42 


20 


0 


17(5 


1 


aa 


.7 


1. 18 


.06 


27 


10 


230 


1 


a 7 


,7 


h XX 


1.06 


20 


10 


254 


1 


ai 


.7 


1.60 


.1.20 


30 


10 


saa 


1 


0.2 


-7 


1. 30 


1. 18 




10 




A 


ft f» 


« 7 


1.44 


1. 24 


Aug 2 


10 


360 


1 


ft7 


.8 


1,80 


1.10 


4 


10 


431 


1 




,8 


L64 


1. 35 


0 


10 


514 


1 


ao 


♦ 4 


L38 


1.02 


7 


10 


642 


1 


a o 


,8 


1,48 


1.25 


0 


11 


570 


1 


ao 


,8 


Lt>3 


. SIB 


a 


li 


401 


1 


10. 0 




L 60 


1. 44 




ii 


403 


1 


ao 


.7 


L 17 


,00 


a 


11 


403 


1 


a 7 


.a 


1.20 


1.08 


3 


u 


404 


1 


0.4 


.7 


1.50 


i. at 


July 20 


10 


280 


3 


■M 


.7 


3,08 


2. 57 


20 


10 


270 


2 


0.2 


,7 


ft 01 


2. 50 


20 


10 


871 


2 


8.4 


«8 


1 00 


2. 4 5 


20 


10 


372 


3 


ft 5 


• 7 


2.81 


2.34 


Aug. HI 


11 


74* 


1 


a« 


.8 


L51 


1.30 


* ia 


n 


70 


1 


S. 6 


,0 


1, 05 


i.ao 


18 


u 


m 


1 


as 


.0 


1.78 


1. ;j7 


33 


ii 


751 


1 


ao 


.8 


1. 28 


.08 


17 


10 


870 


1 


fti 


,fi 


1. 5ft 


1.22 


n 


12 


m 


1 


a 4 


,0 


1.58 


i.ru 


37 


12 


m 


1 


ft 2 


.8 


1.62 


1.28 


■ 17 


It 


m 


1 


0,2 


.0 


1.40 


L12 


21 


U 


lOdO 


1 


a 7 


*0 


J.80 


I 55 


21 


10 


1061 


1 


0.0 


.0 


LSI 


1. 00 


21 


u 


xm 


1 


0.0 


*0 


L27 


,06 


3?l 


ti 


1003 


1 


ao 


• 8 


1.88 


i.i a 


25 
■ ■ £5 


10 


uoa 


1 


0.0 


.8 


1. 65 


.88 


33 


1104 


1 


0.0 


»0 


1.76 


1.-36 


• ' 2r> 


13 


1105 


1 


ai 


.8 


1.48 


1.00 


25 


14 


1106 


1 


0.1 


.8 


L47 


L30 


27 


u 


1323 


1 




.8 


1.58 


L 14 


2? 


14 


1W 


1 


0.5 


,0 


1.54 


h 31 


•27 


14 


1185 


1 


oa 


.8 


1.54 


1. 10 


' 27 


14 


1320 


1 


ft5 


-8 


1-55 


L18 


Sept. -2 


rj 


1545 


1 


0.0 


• 7 


L 57 


1.16 


'2 




1546 


1 


0/6 


.7 


1.71 


1.27 


. ** 


14 


1547 


1 


a 6 


♦ 7 


l.» 


.01 


»> 


14 


1548 


1 


a a 


»7 


1.60 


1.16 ! 


5 


15 


1607 


1 


0.4 


.7 


L30 


.00 


6 


14 


1008 


1 


0.1 


,7 I 


1. 56 


108 




15 


im I 


1 


•ft $ 


* 8 i L 35 


..0^ i 



65.152 
48.07 
53.55 
41.12 
62. 71 
50, 01 



3.021 
1. 028 
L03G 
1. 042 

i. 04a 

1. 046 
1. 054 
50; 30 i 1.053 



50. 41 
64.14 
02. 67 
05, 04 

oa as 

65. 40 
70. U) 
02. 80 
64. 30 
G6. lit 
64. 85 
60.28 
68, 22 
VS. m 
o7.ll 
08. 55 
68: 04 
07. 98 

68. n 

6Ti. HO 
(14. 60 
63. 12 
65. 32 
(52. 70 
60, 00 
62. 44 
«4, 02 

61. 60 
61.87 
61, 88 
58. 50 
55.80 
58. 00 
02.23 
CM). 50 
50.61 
61.11 
02. 55 
64. 00 
62*00 

61.00 

62. SO 
58,40 
70.76 
5a 83 



L 053 
1. 055 
1, 065 
1. 060 
L 071 

L 072 
t. 068 
1. 070 
1. 078 
1. 071 
1. 070 
1. 075 
1. 005 
3. 075 

i.07a 

1, 002 
1. 007 
1. 068 
1, 064 



3. 50 

a ai 

4,05 
3, 07 
3. 8.1 
2. 34 

2. n 

2,78 
2. 00 

•a, 44 

2, 14 
2. 02 
2. 02 

1. 87 

a 87 

1, 37 



.48 

2.22 
3.01 
5. 28 
5. 3 8 
7, 37 



8. 8a 
a n 

8.81 
11.23 
30. 80 

12. 2a 

18.46 
12. 40 
13.84 



008 
074 
075 
007 
C70 
3. 070 
1, 078 
L 075 
1. 072 
1. 052 

I. (mi 

1, 000 
1. 057 
1. 081 
1.075 
1.065 
L (M 
L 066 
1.005 
1. 088 
1,071 

L071 
1. 053 
L 068 
1.054 
1.065 



1.70 
1.73 
2. 08 
2, 17 
2,05 
1.74 

2. 5a 

2, 51 
2. 06 

2. a5 

3, 58 
1.07 

,00 
1, 42 
1. 07 

.03 
1.01 
L20 
1.29 
1.44 
1 40 
L46 
1.10 

.84 

.85 
L48 
1.42 
L56 
1.36 
L30 
1,00 

1.04 
L41 
1.33 
1.50 
1.50 
L 58 



13. 24 

ia. 40 

13. 86 

11.62 

34,02 

12. 20 

10,89 

11.58 

12. 28 

13.18 

12, 50 

14.81 

14.72 

12. 57 

11.88 

14. 70 

14.00 

13.2ft 

IMS 

11.12 

30.46 

11.84 

10.41 

15.46 

15.33 

12.08 

It. 64. 

11.88 

10. 87 

12.44 

13. 60 

13. 80 
0.71 

VI 12 
9. 87 

11. 57 
9.54 



.87 
3. 00 

1. 87 
1.41 
1.83 

2. 24 



1. 85 

2. 17 
1.88 
3.11 

4. ao 
a. 40 

zh 

2. 88 
2.18 



rerj 



2. 47 

2, 58 
2.00 
2.45 

a. oo 
a. aa 
Last 
Lout 
Lost 
Loat 
2. 45 
2. 50 
2. 42 
2. 60 
4,32 
8. 31 

a 20 

SJ50 

.84 
3.55 

4. 2a 
2. 7a 

8. 27 
2.62 
2. 78 
3.45 
ft 62 
3.77 
3.33 
2,54 

% 62 
2.0$ 
ft 12 
2. 30 
ft 08 
2. 54 



Light jrreen, 

starchy. 
Light green, alnreby* 
Do. 
Do. 

Dark greeu, stttrehy. 
Lighter green, 
starchy. 
Do. 

Liglitgreen, starchy. 
Do. 

Dark green, atarohy. 
Do. 

Watery, sonic* Htareh. 
Light «reeu, starchy. 

Do." 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Dark green, starchy. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Dark brown, starchy* 
Dark green, starchy* 
Do. 

Dark brown, starchy. 
Do. 

Do. - 

Do, 

Do. 

Dark green, some 
starch. 
Do. 

Dark brown, starchy. 
Do. 
l>o. 
Do. 
Do, 



1 Suckered. 
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Date. 


Development. j 


a6 

g 
<-> 

% A 


1 

© 

u 

© 

a 


Length. J 


7 

+^ 

,£> 

•*» 
OS 

p 

V, 

H 


Sept, 6 








Ft. 


In, 


15 


1700 


1 


8.5 


0.7 


9 


14 


1892 


1 


9.0 


.8 


0 


10 


1893 


1 


8. 7 


.9 


9 


JLO 


1894 


1 


ft A 

y. u 


.8 


9 


10 


1895 


1 




.8 


17 




2086 


1 


y, 3 


.9 


IT 


Xo 


2087 


1 


8, 4 


.9 


17 


xo 


2088 


1 


8, 5 


.9 


17 


10 


2089 


1 


8, 0 


.9 


21 


-to 


2201 


1 


8.4 


.7 


21 


JLO 


2202 


1 


7. 5 


.7 


21 


xo 


2203 


1 


9. 3 


,8 


21 


xo 


*>*>ox 


1 

X 


8. 3 


o 
. o 


24 


JUS 


2431 


1 


8. 8 


.8 


24 


XD 


2432 


1 


8. 6 


.8 


U 


lo 


2433 


1 


8/8 


.9 


24 


.to 


2434 


1 


8, 8 


.8 


28 


Jo 


2614 


1 


9. 1 


,8 


28 


Xu 


2615 


1 


8. 5 


.7 


28 


16 


26] 6 


1 


ai 


.9 


28 


15 


2617 


1 


XX* *5 


L0 


Oct. 1 


10* 


2697 


1 


7.5 


,8 


4 


16 


2747/ 


1 


9,0 


.8 


7 


16 


2815 


1 


8.3 


.8 


-U 


16 


2907 


1 


9.0 


• 8 


13 


16 


2977 


1 


8.2 


,8 


15 


17 


3009 


1 


8.3 


.8 


16 


17 


3046 


1 


8.1 


,9 


19 


17 


3103 


1 


8,2 


.8 


20 


17 


3130 


1 


a3 


.6 


22 


17 


3165 


1 


9.1 


.9 


25 


17 


3220 


1 


8.7 


.8 


27 


17 


3276 


1 


89 


.9 


29 


18 


3315 


1 


8.3 


.8 


ao 


18 


3345 


1 


8.5 

8.2 


.8 


Xov, 3 


18 


3394 


1 


.8 


5 


18 


3430 


1 


9.3 


.6 


10 


18 


3487 


1 


9.0 


,9 


12 


18 


3508 


1 


&3 


,7 



o 



Lbs, 
1. 06 
158 
1. 36 
1.34 
1,47 
1. 56 
1. 45 
1. 21 
1.34 
1. 05 

.92 
1.53 
1.36 
1. 08 
1. 03 
JU 45 
1. 15 
1.13 

,85 
1 56 
1, 26 

120 
1. 15 
1.50 
1.32 
1. 19 
1. 28 
1.21 
2.42 
1.81 
1.12 

♦ 99 
1 33 
1, 13 
1, 51 
1, 03 
1. 36 
JL29 

.61 



V2 



Lbs. 
. 75 

1. 13 
.95 
.95 

1.23 

1. 19 

1. 01 
.90 

1. 07 
.65 
.66 
.87 
.94 
.78 
,76 

1.04 
.71 
.85 
.62 

1.04 
.69 

.92 
.86 



.7 ! 



l.<ft 
.97 
1. 15 
Lost 
.92 
.98 
.76 
.81 
.97 
.88 
.77 
.81 
1. 06 
1. 04 
,51 



3 



Pr. ct 
55. 24 

60. 07 
62, 73 
60.37 
58. 39 

58. 33 

59. 82 
59.26 
50. 61 
46. 44 

61. 00 
75.88 
69.24 
57. 62 
57. 22 
61, 65 
52. 50 
55.44 
57.77 
61. 65 
43, 49 

58. 05 
58.93 



62. 26 
61. 52 
60. 87 
Lost 

59. 29 

60. 40 
54.78 
55. 14 
50.28 
64, 25 
56. 44 
62. 04 
55. 42 
58. 95 
54. 94 



i>-4 
•4*2 

£ • 

pi « 

a 

© 
EC 



1. 054 
1.054 
1. 057 
1. 065 
1. 063 
1. 070 
1. 088 
1. 063 
1. 058 
1. 066 
> 1. 063 
1. 068 
1. 061 
1. 073 
1. 068 
1. 065 
1. 0(54 
1. 055 
1. 071 
L 003 
1. 056 

1. 062 
1.064 
1.070 
1. 075 
1. 068 
1, 074 
1. 068 
1. 068 
L 068 
1. 071 
1. 074 
1. 075 
1. 067 
1. 072 
1. 062 
1. 046 
1, 062 
1. 049 



m 
O 
o 

5 



1, 81 
1. 37 
1.19 



I 



Pr.ct 
8. 96 
11. 06 
9. 58 
10.88 
10.64 
13.10 
11. 00, 
It. 66 
10. 07 
11. 78 
11. 16 
12. 64 

10. 89 
9 86 

12.89 
11.74 
10. 87 
9. 50 
12. 84 

11. 27 
9.01 

9, 87 
11. OS 
13. 29 



11.27 
Lost 
12. 62 
12. 06 
11. 84 

11. CO 

12. 53 

13. 54 

11. 38 

12. 43 
10.54 

4 89 
10.31 
5.91 



a 



4» 



CO 

Pr. ct. 

2.51 

2. 43 
3. 18 

3. 65 

*3.'b2* 

4. 92 

2. 97 

3. 27 
3. 09 
2.16 
2. 58 
2. 46 
4.88 
3.30 
2. 99 
3. 16 
2. 06 
2. 89 
2. 20 
1. 58 

3.90 j 
3,29 ! 
4>43 j 



.Remarks on juice. 



3. 57 

Lokfc 

3.50 
8. 37 
3.53 
4. 12 
4 38 
4,24 
2. 42 
4.44 
3. 08 
2.85 
3, 46 
6. 53 



Baric biwn, starch v. 
Do. 
Do. 
Do, 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Dp. 
Do. 
Do. 
Do. 
Do, 
Do. . 
Do. 
Do. 

Dark green, 80 mo 

starch. 
Dark brown. 

Do. 
Olive. 

Dark grcon. 
Very dark olive. 
Oiive. 

Do. 
Dark olive. 

Olive. 

Do. 

Do. 
Dark brown. 

Do. 
Dark oljve. 
Light olive. 
Dark olive. 
Olive. 



Table No. 5,~Whitis Ubebiakt. D, Smith, Aklixgton, Va. 



tTuly 12 
16 

17 
17 

21 
21 

23 
26 
27 
28 
30 
31 

Aug, 2 
9 

3 
3 

* 3 
6 
6 
f> 



6 12 
12 11 
12 Ml 



5 
20 
31 
35 
75 
76 
121 
167 
207 
241 
276 
311 
347 
563 
417 
418 
419 
420 
501 
502 
503 
504 
6)5 



7.0 
7.8 

a 

7. 

ao 

9.0 
8.7 
7.4 
•8.8 
8.4 
8.7 
8.8 
9.2 
8.0 
8.2 
8.4 

aa 

8.5 
9,5 
8.0 
S.2 
8,5 
8.4 
8.2 



0,0 


2,87 


2.38 


46. 57 


1. 023 


3.28 


.8 


2.38 


47. 07 


1. 028 


3. 81 


■;J 


1.43 


1. 19 


51.53 


1. 028 


3. 68 


.9 


1.71 


1. 41 


'42.28 


1.031 


3. 21 

3. 58 


1. 66 


1. 39 


43. 87 


1. 039 


.8 


1. 98 


1,65 


57. 00 


1. 047 


3. 16 


.8 


1.79 


1. 46 


63. 20 


1.045 


3. 30 


.8 

.8. 


1.63 


1.35 


64. 84 


L 051 


2. 99 


1.79 


1.65 


41.60 


L 054 


2. 94 


.8 


L 73 


1. 48 


62. 72 


1. 061 


2. 34 , 


.8 


1. 72 


1.47 


70.27 


1.064 


2.53 


.3 


1.66 


L38 


67. 15 


1. 066 


2. 40 


.9 


1.88 


1.63 


52. 92 


1.0^3 


2. 24 


.9 


L81 


1. 43 


71. 23 


1. 070 


1. 67 


.7 


1, 31 


LOT 


.67.93 


1. 0U5 


2. 35 


.8 


1. 73 


1.50 


67.23 


1. 069 


1. 79 


.8 
.8 


1.71 


1.45 


69. 55 


1.065 


2. 14 


1. 73 


1.53 


66.00 


1. 069 


1.89 


1.3 


2.20 


1.88 


65,93 


1. 070 


1.69 


1. 1 


1. 43 


1.18 


67. 29 


1. 069 


1. 68 


1.2 


1. 54 


1.85 


66.34 


1.070 


1. 48 


1.2 


1.80 


1.56 


64.64 


1. 07 1 


1. 96 . 


.9 


1. 97 


1. 46 


6* 02 


1,067 


1. 54 


.9 


1. 77 i 


1. 50 


67.06 


L068 


1, 52 I 



* Topped August 28. 



1. 19 

2.45 

2.35 
3. 70 
5,11 
7.20 
6. 30 
8. 46 
8 93 

10. 76 
9,08 

11. 3.1 
11. 69 
13. 51 
11. 26 

11. 63 
11.71 
11.81 
13.08 ! 

12, 84 

12, 75 | 
12.60 ; 
13.07 : : 

13, 00 i 



.70 
.87 
2. 05 
1. 72 
1. 62 
2.03 

1. 98 
L. 63 

2. 03 
2. 07 
4.32 

a. 71 

2. 77 
2.30 

2. 92 

3. 03 
2.63 
3, 79 
3. 64 

3. 63 

4. 07 
3.70 
2. 02 
2.33 



Light green. 
Darker green. 
Light green, starchy. 
Dark green, starchy. 
Light green, starchy. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

; DO. 

i Dark green, starchy, 
j i>o. 

Do. 
• Do. 

Do. 
I Do. 



52 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

ANALYSES OF JUICES FROM SORGHUM-Continued. 



Date. 



16 
w 
w 
n 
20 
20 
20 

24 
24 

24 
24 

Sept. 3 

a 

3 
16 

16 

16 
16 

Oct, 4 
B 
8 
13 
27 
28 
30 

ftov. 2 

6 
8 
11 
10 

IS 

15 



607, 
698' 
825 
828 
827 

828 

997 
098 
909 
1000 
1139 
3140 
U41 
1142 
102-t 
1625 
1626 
1627 

2032 
2033 
2034 
2734 

mn 
mi 

trm 
mi 

mi 

3445 

urn 

3471 
3500 
3526 
3543 



&2 
7.3 
8.8 
8,9 

a 3 
ao 
a3 
a o 
a a 

9.2 
9.2 

a? 

&8 

as 

8,4 

as 
a 6 
as 
as 
at 

7-0 

.a 6 

4U 

8.4 
ao 
a7 

7.0 

ao 
a? 



In. 
,9 
.9 
.8 
.8 
.8 
.8 
.7 
.9 
,9 
,8 
.9 
.9 
,9 
.8 
1.0 
10 
10 
1.0 

.8 

.8 
.7 

,a 

10 
.8 
.8 
.9 
• 8 
10 
10 
1 1 
1 ft 

7. 8 il 0 
a 5 I ,9 

as l .a 
aa i.o 

9.0 ! .8 



"3 

3 

C 

H 



Lbs. 
172 
195 
143 
2.12 
141 
2,01 
160 
145 
188 
167 
1 94 
1.81 
194 
187 
196 
184 
1.83 
187 
2,07 
1 94 
137 
113 
144 
120 
150 
117 
118 
182 
1 97 

"In 

1 27 
132 

2*45 
145 



•a 
g 



143 
123 
1 18 
138 
106 
139 
126 
119 
167 
136 
152 
130 
150 
147 
132 
133 
129 
1 36 
157 
136 
106 
1 04 
129 
1 13 
108 

.80 
100 
1 60 
1 23 
2. 29 

.82 
1 11 
1 03 

.78 
2.04 
1 14 



1 

ao 
t 

ft 



Pr. ct 
67.79 
60.89 
66.10 
69.04 

66. 04 
64.85 
60.01 
65.13 
154.83 
62.89 
00,46 
62,67 
66.72 
64, 40 
6a 44 
60. 59 
66. 32 
65,20 
62, 79 

67. 58 
62,89 
61 65 
64. 39 
45.50 
54. 89 
59.94 
6132 
59. 75 
60. 71 
62, 75 

62. m 

63. 56 
6175 

62, m 

M< 73 
66. 22 



9 



CO 



1070 
1073 
1072 
1066 
1068 
1075 
1071 
1. 071 
1073 
1074 
1 071 
1072 
1 070 
1070 
1 058 
1 006 
1 070 
1073 
1069 
1 062 
1071 
1 074 
1072 
1067 
1 OttO 
1071 
1 019 
1086 
J. 080 
1,083 
1 072 

Lorn) 

1 061 
1 050 
3. 081 
1 070 







.9 




1 




I 

O TS 




r~ 

rt 




Kemarks on jnice. 








o 

8 

JS 




00 




o 


CO 


SO 




Pr. c& 


Pr. ct 


Pr. c«, 




1 54 


13. 08 


2.58 


Dark preen, starchy. 


1 13 


la 21 


2.99 


J)0u 


1 85 


It 25 


2.61 


Do. 


A. 


12.80 


2. 10 


Do. 


X* » v 


12. 00 


2. 69 


Do. 


L 05 


14. 41 


2, 49 


Da 


1 26 


12. 50 


3. 79 


Do. 


111 


13. 44 


3,05 


Do. 


1 10 


14. 20 


3. 06 


Do. 


.90 


14.49 


3.00 


Do. 


146 


13.58 


2. 65 


Do. 


.89 


14. 11 


2, 63 


Do. 


.95 


13.44 


2.99 


Do, 


152 


12, 98 


3.21 


Da 


190 


11 17 


177 


Dark brown, atarohy. 


1 36 


.12.65 


2.69 


Dark green, starchy. 


.93 
.92 


14.04 


2. 60 


Do. 


14. 35 


2, 76 


Do. 


123 


13.10 


2. 51 


Do. 


127 


11 74 


2. 39 


Do. 


.97 


13.54 


3.00 


Do. 


1 09 


14. 05 


8. 39 


Do. 


103 


14. 00 


2.97 


Do. 


1 li 


12. 14 


3. 43 


Dark olive, starchy. 


1 86 


10. 46 


2. 54 


Red. 


1 32 


X% 72 


3, 29 


Dark olive. 


.67 


2. 20 


3.12 


Cinnamon- 


.98 


15. 20 


5.23 


Dirty green. 


• 84 


15, 69 


3.84 


Green. 


161 


12. 04 


6.50 


Dark preen. 


161 


12. 74 


2. 93 


Dark olive. 


172 


10,46 


2. 39 


Da 


i 3. 18 


8. 62 


3.19 


l>o. 


150 


7. 02 


4. 26 


Do. 


110 


14.27 


Loal 


Dark greet*. 


132 


12.62 


3, 05 


Dark olive green. 



Tahus No. 0,— Eaiily Ambbr. S. E. Evans, Monroe, Kans. 



July 15 


t 


A 




&> 


0.5 




1 42 


51.38 


1021 


4 22 


.60 


.49 






16 


2 


19 


art 


a 3 


.7 


146 


117 


52.67 


1028 


4*. 38 


139 


151 






30 


3 


61 


2 ■ 


7.5 


.6 


2,01 


158 


62. 13 


I 043 


4. 60 


3. 71 


2. 4H 






21 


4 


85 


*> 


7-8 


.6 


i m 


1 10 


56. 33 


1 035 


4.34 


3. 19 


,88 






23 


4 


88 


2 


as 


.7 1 


1 93 


154 


8X30 


1 037 


4.52 


3. 61 


1 88 






22 


5 


89 


** . 


a 5 


.6 


2.32 


185 


57. 05 


1 045 


4,13 


5.50 


2. 04 






. 23 


« 


90 


*> 


9.0 


.7 


2. 55 


2,00 


62, 77 


1. 040 


3.76 


6.67 


2. *J0 


Light green, starchy. 
Do. 




24 


7 


134 


1 


a 2 


.7 


124 


.97 


67. 72 


1041 


a 70 


5. 91 


1 51 




26 


8 


182 


l 


7.8 


,7 


1 44 


113 


50. 89 


1. 051 


2.85 


8.82 


1 41 




2ft 


0 


188 


1 


7.5 


.7 


1 16 


.92 


62.64 


1.046 


3. 94 


6,54 


1 47 


Do. 


V 


, 27 


9 




1 


a 2 


.7 


1 21 


.96 


60. 14 


1052 


2. 22 


a 64 


2. 78 


Do, 




V« 


9 


258 




ao 


.7 


133 


1 12 


68,38 


1055 


3, 22 


a 62 


2. 14 


Do. 




30 


9 


21HJ 


2 


8.4 


.6 


2.07 


176 


69, 17 


1060 


3.32 


9.49 


2.38 


Do. 


$ 


31 


**0 


340 


1 


a » 


,7 


126 


1 00 


6a 89 


1.060 


3. 18 


9. 60 


2.60 


Do. 


| 




10 


365 


1 


9.6 


.9 


155 


1 34 


67.05 


1.005 


3,20 


9.89 


3. 58 


Do. 


4 


JO 


. 436 


1 


a7 


♦ 7 


168 


1 41 


69.11 


1006 


2. 29 


1197 


2.90 


Do. 




a 


10 


621 


1 


8.7 


.4 


1 42 


1 21 


62.68 


1009 


2.48 


11 79 


2. 30 


Dark gram, starchy. 
Dark &reen t watery'. 
Dark, green, starchy. 




7 


12 


551 


1 


9.0 


.7 


145 


121 


63. 14 


1072 


1 94 


13, 18 


2, 79 


j 


il 


11 


■m 


1 


a4 


.0 


1 53 


128 


62.61 


1071 


183 


12. 84 


3. 07 




19 


10 


939 


1 


9.2 


.8 


167 


141 


57, £7 


tm 


159 


10. 72 


2.83 


Do. 




19 




040 


1 


a* 


,9 


171 


146 


56.24 


1 079 


157 


14,49 


3.31 


Do. 




20 


14 


1037 


1 




.8 


162 


1 04 


60.74 


1072 


156 


<*) 




Do. 




20 




1038 


1 


M 


♦ 7 


152 


122 


5a48 


1068 


154 


(*> 




Do. 




■ ' 25 


12 


1123 


1 


6.0 


.8 


157 


1 10 


60. 62 


1070 


136 


13.78 


%it 


Dark brown, starchy. 




■23 


12 


1124 


1 


0.5 


.8 


184 


137 


57.80 


1060 


143 


12; 53 


a 30 


Do. 




26 


14 


1247 


1 


■.« 


8 


145 


104 


58.60 


1072 


1 40 


13.07 


a so 


Do* 




26 


10 


1S48 


1 


9 


8 


140 


102 


5$. 82 


1 058 


141 


10.45 i 2.60 


1 Do. 





T Kot invertod, 



02 

M 

■a 

CO 

O 

s 

3 

» 1 
I 1 
» 1 
► 1 

; l 

; l 

I 1 
1 

; l 
l 

! 2 
1 
1 
1 
1 
1 
1 
1 

To. 

2 
2 
2 
1 
2 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
I 



REPORT OF THE. CHEMIST. 53 
SS OF JUICES FROM SOBGHUM—Continued. 



t 

j 



Ft 

ae 

9.4 
8.5 
.0.1 
9.0 
0.1 

8.0 
8.1 
9.0 
6.5 
8.4 
8.4 

as 

8.0 
8.8 
8.7 
8.5 
7.5 



In. 
0.8 
,7 
.8 
.8 
.8 
.8 

.8 
.7 
.8 
.8 

.8 
.8 
.8 
.7 
,8 
.8 
.8 
.8 



■a 
1 

i 



1. 70 
1. 81 
M8 
1.52 
L45 
L08 

1. 28 
1.29 
1.72 
1. 30 
2.34 
L79 
1. 43 
2.20 
L 14 
1.05 
1.32 
.61 



ft 

1 



X6* 
1. 13 
1. 08 
.84 
1.21 
.96 
.73 

• 76 

• 78 
1. 14 

.96 
1. 50 
1.03 
1. 08 
1. 86 

.90 

.86 
1.05 

.40 



2 
ft 



Pr.c*. 
63.10 
57. 05 
60.66 
60. 59 
50. 91 
57.03 

55.78 
54.49 
57.36 
56.66 
62.28 
56. 62 
58.98 
59.84 
55.64 
52.82 
5& 89 
60.00 



O 



CO 



1. 068 
1. 066 
1. 069 
1. 073 
1. 065 
1. 065 

1.069 
1, 060 
1.078 
1.068 
1. 062 
1. 070 
1. 074 
1. 072 
1.071 
1.085 
1. 079 
L079 



0 

.9 

i 

3 



Pn ct 
.78 
1. 17 
1. 67 
1.19 
1. 39 
1,44 

1,45 
1-23 

.92 
1.64 
1.33 
1. 52 

.87 
1.52 
1.27 
3.56 

.94 
3.14 



& 



Pr.ct 
12.80 
11.25 
11.85 
1&28 
11.21 
11.90 

12.36 
1L52 
15.43 
12.54 
10.86 
13.27 
14.21 
12.68 
12.82 
16.31 
15.07 
12.12 



a 



Remarks on jnice, 



Pr. ct 
2.99 
3. 72 
3. 60 
4.42 
3.50 
2.91 

3.17 
2. 2Q 
3.05 
2.87 
3. 20 
2.51 
3.81 
4.88 
3. 53 
2.54 
2.81 
4.05 



Dark green, starchy. 
Bark brown, starchy. 
Do. 

Dark green, starchy. 
Dark brown, starchy. 
Dark brown j some 
starch. 
Do. 

Dark green, starchy. 
Dark brown, starchy. 
Do. 

Brown, starchy. 
Red. 

Light green. 
Okve. 

Do. 
Dirty green. 
Olive. 

Olive green, 



-Biack-Top Sorghum. D. W. Aikek, CJokesbuby, & C. 



5.8 
6.7 
6.0 
7.4 
6.9 
7.8 
8.7 
7.4 
6.8 
7,2 
7,3 
9.2 
8.1 
7,4 
7.0 
6.9 

ao 

7.6 
7.5 
7.6 

7.0 
7.0 
7.8 
7.1 

7.2 
8.3 
8.7 
8.3 

8.6 
7.5 

3.0 

r.4 

7,0 
3.6 

r.i 

1.8 

r.i 
).i 
>.o 

10 
$.0 



0.8 


2.27 


1.63* 


47.07 


1.032 


2.92 


3.88 


1,52 


.7 


2.89 


L/8 


52.87 


1.024 


2.01 


3.23 


1. 81 


.8 


2.73 


1.97 


44. 39 


1.039 


3.88 


4.31 


1.80 


,9 


L72 


1. 26 


54. 93 


1.035 


L83 


4.84 


1.98 


.8 


2.86 


2.02 


40. 79 


1.043 


3. 00 


5.35 


2.29 


.7 


1,29 


.91 


62,65 


1.039 


2.01 


5.82 


184 


,6 


JL21 


.89 


66.49 


1.048 


2.00 


7.90 


2.11 


.8 


1,66 


1. 21 


59.90 


1. 046 


li97 


7.78 


1.48 


.7 


.1.90 


132 


57. 52 


1. 051 


1. 31 


9.49 y 


2.04 


.6 


2.15 


1.54 


59.13 


l.„057 


109 


10.05 


3.29 


.8 


1.97 


1. 41 


66. # 


1. 049 


126 


8.25 


2.74 


.7 


1.91 


143 


63. 72 


1.052 


1.96 


9.49 


151 


.6 


LIO 


.88 


63.59 


1.067 


3.*2 


10,56 


2.80 


.7 


L00 


.73 


65.30 


1.061 


I, lib 


11.36 


2.37 


.7 


1.59 


1. 16 


66. 92 


1.060 


.75 


11.70 


2. 36 


.6 


L07 


,74 


67.06 


1.059 


131 


10.53 


2.89 


;8 


L88 


L34 


64.53 


1065 


1.20 


12,29 


3.04 


.7 


1.43 


.92 


65.02 


1058 


155 


10.39 


2.47 


.7 


JL72 


1.29 


5& 84 


1.076 


1.34 


14.07 


3.50 


.7 


1.37 


.96 


59.70 


1.071 


.58 


13.64 


3,38 


.8 


L30 


.89 


59, 75 


1. 078 


.99 


13.33 


4.78 


,6 


LIS 


.76 


64.93 


1065 


.80 


12.55 


2.80 


.9 


1.63 


1.23 


'62. 14 


1. 078 


.74 


14. 61 


3.85 


.8 


145 


..88 


61.29 


1.074 


,73 


14.89 


1.88 


.6 


1. 17 


,73 


■60.76 


1.069 


.94 


12.89 


2.91 


.7 


1,68 


1.05 


67, 01 


1061 


.85 


11.21 


2.93 


.9 


L99 


1.44 


60.24 


1.079 


.52 


14.14 


4,20 


,8 


2.17 


1.23 


58,92 


1072 


,54 


12.82 


4,04 


.7 


1.05 


.60 


61.33 


L071 


1.21 


13.01 


3.14 


.7 


L43 


.81 


52.73 


1074 


1.22 


13.71 


2.71 


.8 


1.38 


,90 


5a 72 


1052 


1.54 


a 74 


2.79 


.8 


L 60 


85 


63.70 


1.064 


.52 


13.01 


2,45 


.8 


1. 30 


.76 


5a 79 


1.072 


.83 


13,89 


3, '08 


.8 


1.28 


.74 


59.64 


1.058 


2.30 


10. 00 


L92 


,7 


1. 03 


.69 


51,74 


L068 


1.09 


12,75 


145 


.8 


1.24 


.88 


54.72 


1. 068 


I. Off 


13.36 


2.59 


.9 


1.57 


1.08 


59. 95 


1.071 


.84 


13.50 


3. 04 


.8 


1.20 


•■. 74 


64. 28 


1.070 


1. 51 


12,04 


6.41? 


.9 


1.99 


1.31 


59.93 


1.077 


.46 


14,55 


4.95 


1,0 


L 89 


1. 11 


60.20 


1. 072 


.60 


14.33 


9* 52* 


.8 


2.74 


.90 


59. 80 


1.076 


.46 


15.45 


3:75 


.9 


150 

i 


.97 


60.68 


1.O60 


3.17 


1159 


1,58 



Light green, starchy. 

Do. 

Do, 

Do. 
Dark green. 

Dp, 
Light green. 
Light green, starchy. 

Dark green, watery. 
Dark green, some 

starch. 
Dark green, starchy. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Dark green, some 
starch. 
Do. 

Dark green, starchy. 
Do. 

Dark green, some 
starch. 
Do. 

Dark green, starchy* 

Do. 
Green- 
Dark green, starchy* 
Ore'en. 
Dark green. 
Do. 
Do. 
Do, 



* Topped August 2$. 



m 
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ANALYSES OF JUICES FROM SORGHUM-Continued. 
Table No, 8.— African Sorghum. William E« Parks, Carlisle, Ky # 



Date. 



Jtily 17 
17 
19 
19 

n 

24 
23 
21 

23 
20 



31 

20 

30 

Aug, 2 



10 
10 
10 
10 

13 

art 
ia 
13 
a? 

17 

17 
17 
' 21 
21 
21 
21 
24 
24 

24 
27 
27 
27 
27 

Sept.. i 

1 

i 

• 1 
4 
4 
4 
4 
i> 

» 
17 

17 

20 
20 

20 

20 



1 

3 
4 
4 

6 
5 
0, 
7 
8 
9 

9 
W 
19 

10 
10 

to 
10 

n 
» 
o 
o 
o 
o 
$i 
u 

0 

n 

n 

11 
11 
11 
11 

n 
ii 

t2 
12 
12 
12 
13 
13 

i;$ 

13 
14 
14 
.14 
14 

jo 



1 



o 
•a 

a 

0 

ft 



33 
37 
40 
41 

131 
50 

132 
SI 

120 

174 



325 

m 

MS 
51$ 

m* 

445 
44(5 
447 
448 
014 
615 
(11 0 

«n 
74a 

741 

m 

748 

#71 

872 

1052 
1053 

1054. 
Wti 

urn 
urn 

urn 
im 

1317 

im 



im 
mi 
m$ 
urn 
im 
\nm 

1087 
18M4 

im 
mi 

2078 
2070 

2080 
2081 
210$ 

2103 

2104 
2105 



1 

a 
3 



7,5 
8.4 
8.5 
8,8 
&0 

9. 1 
8.7 

as 

7.7 
7,4 

a. 8 

15 5 

ao 

7.0 

o o 

9,2 
KB 

i>. 0 
0.3 

a i 
a 4 

8.6 
ft 7 

ao 

8.9 

a 4 

0.0 
8.0 
&0 

0. 1 
10, 0 

ao 

1. 5 

0,0 

ay 

7, 0 
ao 

8. 0 
8.5 
8.5 
a 4 

a 2 
a i 
a » 

0.5 



.9 
.0 



*5 

1= 



o 
H 



*3 
Pu 



1 
1 
t 

1 
1 

1 ! 7, 
i \ a 
1 ;lo. 
l [ ft 
1 i ft 
1 10, 
1 ! 9. 
1 lift 
1 I ft 

i ; 7. 

i !m 
i j «. 

1 j 7. 



.7 

.7 
.7 
.7 
,7 
.7 

,8 
.8 
,0 
,7 
.7 
LI 
C 

, 7 
>% 
.7 

♦ 7 

.8 
.ft 
. H 
.51 
.7 
.8 
A\ 
.8 
.8 
.8 
,0 
.% 
,8 
.8 
,<> 
, K 
, « 

L<J 
,9 
,0 

• % 
A) 
. 0 

1.0 



.7 

.a 
.o 

.8 
. 7 
,7 
LO 
,0 

L2 
LO 
LO 
1. 1 

,8 
1.1 

.8 



2. ca 

2. 07 

3. m 
2. 33 
i.m 

1.34 

1.2a 
a. os 

LM 
1.43 
L23 

1. 59 
1.94 
i. 75 
1.27 
1.22 
1. 04 

l ao 

1.10 
1.61 
LOO 
L44 

1.80 

1. m 
I 57 
L40 
L 25 
L34 
L50 
1.71 
1.54 

2. u 
L 40 
t,06 
L 28 

1. fit 
1.33 
2.35 
1. 07 

%m 

t «2 
L 02 
1. 07 

2. 20 
LOO 

2, '1 1) 
L7;» 
1.05 
L87 
L07 
L 75 

i, m 
h m 
juu 

LOt 
L47 

& 08 
1. 47 
& 50 

L 60 

i.ai 

2.05 



CO 

Lbs. 

2.07 
LOS 

a oo 

L S2 

1. 03 
L 03 

.98 

2. :a 
1. 17 
LOO 

.00 

1,23 
L43 

1. :a 

L 04 
. 85 
1. 50 
LOl 
. 70 
.00 
L 18 
L 17 
1. 17 
.07 
1.35 
L 4» 
L 14 
L 03 
, 04 
. 05 
L21 
L20 
L25 
L7» 

l m 

1. S5 
.07 

LJO 
. 03 

L 05 

L 43 

Lag 

L41 
LOl 
L17 
L25 
L04 
.73 

L 57 
LID 
L27 
L 34 

LSI 

> i .» 
LVJ) 
L 74 
L17 

.OB 
2, 17 
1.81 
LM 
LCD 

I. m j 
t. 09 •! 
L&$ j 



P4 



Pr. ct 
58. 40 
i 5L74 

m, 15 

46. 59 
51'. 08 
52. 40 
01.12 

47. 45 
52. 03 
50. 02 
GO. 27 

G4. C3 

48. 00 
01.8ft 
65. 25 
CO, 74 

08. 21 
05. 41} 

4« 

50. 47 
68. 03 
02. 81* 
03. 72 
07. 50 
02. 01 
00. 71 
00. 34 
60. 52 
71, 50 
69. 07 

09. IB 
62, 5* 
00. H 
00. 87 
04. 50 
CO. 07 
57. 40 
05,71 

tvx m 

04. 07 
00. 03 
00. u 
63* 01 
o:ms 
00, 63 
07. 01 
65.02 
64. 16 

4ft 03 
54. 03 
60. 24 
60. 50 
62.83 
02. 18 
04* 05 
55. 33 
64. 14 

<h. n 

6L57 
68.07 
60. 04 

m, a? 

04. 71 
50, 83 
Ot S7 
60. 50 



o 

a 

O 



0 

02 



Pr. of, 
L027 i 2.02 
L 03 i 4. 25 



L 031 
1,042 
L 030 
L m 

I 040 
1. 044 
L Oil 
L 054 
L040 

L 001 
L 052 
L 000 
L0O0 
LOW 
L 000 
L 058 
1. 006 
1. 008 
L 050 ! 

l m 

L002 
L 053 
1. 070 
L 067 
1. 008 
1. 005 
L005 
L 057 
L 050 
1, 073 
L 075 
L 077 
L 078 
1. 001 
L0H4 
L 002 

i.oa'j 

L 000 
L068 
L 044 
L 078 
L 074 
1.067 
L004 
1.071 
L050 



LOCI 

LOCO 
L074 
L071 
L05B 
JU072 
L040 
1.067 
1.074 
1.008 
1.008 
LOW 
1.075 
1.073 
1.070 
L052 
L072 
1.075 
1.074 



4. 07 

2. 40 
4. 10 

5. 40 

3. 20 
3.02 
^ 85 
2.07 
it. 10 

1. 42 
L 56 
L02 
2. 19 
8.23 
2.04 
2.87 
L45 
1. 02 
.70 
L .'JO 

L20 
L 12 

L34 
2. 06 
X 40 
L 17 
.00 
.74 
.72 
1.20 
L 02 
.51 
2. 21 
L 04 
3. 61 

x. m 

2. 71 
2. 50 
L46 
.W 
.75 
2. ill 
L 82 
.87 
3. 37 



L40 
LOO 
.80 
1.21 
. 50 
L03 
:l 42 
.77 
.53 
.50 
*00 
.79 

tm 

.74 
.79 

*m 

.70 
.01 
.40 



Fr.ct* 

2.08 
L70 
1. 73 

6. 18 
LS7 
2. 21 
5, 47 
5. 06 
4.07 
a 06 

11. 13 

7. 78 

10. 05 

11. 20 

a ao 

10. 24 
0. 00 
12.21 
ia 12 
12.48 

12. 27 
11,81 

0. 82 
13.30 
1% 30 
10. 01 
10.40 

12. o;j 

10. 77 
10.60 
12.85 
13.30 
ia.20 
14. 07 
10. 30 
11.25 
0.48 
11.00 
1 1 02 

io. ao 

7.60 
14, 55 

13. 55 
0. 45 

11.28 

12. 92 
6.86 

10.04 
10. 44 

ia 40 

12.35 
1L 00 
32, 0$ 
0. 51 

12. 04 
10, 75 
1L 91 
11.58 
10. 00 
14.32 
33. 00 
12. 72 

9. 75 

13. f$ 

14. 37 
13, 69 



ft 



eg 



l. 5;? 
i. a* 

1.34 
1.77 
L 65 

1. 60 
1.97 
1.52 

2. 32 
2.53 

2.72 

3. 34 
4.65 
2.S7 

1. 52 

2. 43 
% 33 

% n 

2. 71 
2. 94 
2. 05 
2, 02 
LBS 
2. 64 

2. if] 

2. OH 
2. 10 
L 00 
% 22 
2 20 
4.04 
3.74 
4. 40 

3. 50 
2.03 
3,37 
2.43 
2. J^l 

2. 05 
2.07 
2.10 
3.88 
4.04 

3. 45 
3.74 
3. 81 
2,20 



IteroaTks on juice. 



3.12 
2.60 
3,02 
3,80 

2. ^2 
3.76 
2. 35 
3. 50 
3,00 
3. 88 

3. 39 
2. 06 
2. 30 
3.84 
4.02 

2. 70 

a 52 

3. 42 
4.08 



"Do. 
Bo. 
Do. 
Do. 
Dark green. 
Lighter green. 

starchy. 
Bark green, Btaxchy. 
Do. 
Do. 

Light green, ataroliy. 
Do, 

Dark green, starchy. 
Do. 
Do. 

Light. #reen, starchy. 
Do. 
Do. 
Do. 

Light green, watery. 
Light green, atareliy. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Dark &ree», starchy* 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
l>o t 
Do, 
Dark 
starch/ 
Do. 
Do. 
Do. 

Dark greeu, aitiirchy. 
Do. 
Do. 

Dark brown, gtoohy. 
Dark green, etarehy. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 



green, mm 
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& 












>* 


09 

M 




1 








-a 




,© 




1 








+2 


Da to. 


I 




o 




c3 
U 




& 


s 


s 




© 








•s 
s 








ft 




a 






P 


ft 


M 


S 


Sept. 24 








Ft. 


In. 


16 


2423 


1 


8.1 


0.9 


24 


16 


2424 
2525 


1 


7.0 


.8 


24 


16 


1 


0.4 


♦ 8 


24 


16 


2426 


1 


6.2 


.8 


28 


16 


2606 


1 


8.8 


• 9 


28 


16 


2607 


1 


10.5 


.9 


28 


16 


2608 


1 


9.1 


.8 


28 


16 


2608 


1 


7.5 


.8 


Oct, 1 


16* 


2605 


1 


7,8 


1.0 


4 


16 


2745 


1 


8.3 


1.0 


7 


16 


2813 


1 


8.0 


,8 


31 


16 


2905 


1 


7.3 


.8 


13 


16 


2075 


1 


8.1 


.6 


15 


17 


3004 


2 


8.8 


.7 


16 


17 


3044 


1 


8.6 


.8 


39 


17 


3101 


1 


8.9 


.9 


20 


17 


3128 


1 


7.5 


1.1 


22 


17 


3163 


1 


9.4 


.8 


25 


17 


3218 


1 


7.9 


.8 


27 


17 


3274 


1 


9.7 


.9 


29 


17 


3313 


1 


7.4 


.£ 


30 


18 


3343 


1. 


9.0 


.9 


2STov. 3 


18 


3392 


1 


7.3 


.9 


5 


38 


8428 


1 


a2 


.6 


9 


18 


3482 


i 


8.0 


.9 


12 


3$ 


3506 


i 


9.3 


.6 


15 


18 


3536 


l 


8.0 


L0 



I 



o 
H 



Us, 
1. 78 
1.35 
1.47 

.67 
2.34 
2.24 
1. 28 
1.68 
1.56 
2. 31 
1.19 
1.52 
1. 12 
1.67 
1. 12 
1. 65 
1, 86 

.99 
1.38 
1. 42 
1. 29 
1.86 
1. 01 
1.03 
1.43 
1.16 
1.35 



fee 

I 

CO 



.88 
.71 
.92 
.45 
1. 35 
1. 50 
.91 
1. 03 
1. 28 
3.50 
.72 
1.06 
.66 
3,35 
.82 
3.20 
1.41 
.85 
.90 
1. 05 
.91 
1. 21 
.77 
.89 



1. 18 



Pr. ct 
66. 25 

59. 89 
61. 24 
61. 95 
58. 62 
63. 48 

60. 04 
57. 02 
6o. 04 
6:i. 73 
60. 89 
58.68 
58.00 
60. 49 
67,38 
52.93 
59. 80 
54.55 
59. 02 
55. 04 
63. 77 
64.00 
56.29 
61.82 
63,01 
61.65 
68. 79 



© 



© 



t 

•3 
.5 

% 

© 
© 

3 



1. 079 
1. 072 
1. 065 
1. 034 
1. 069 
1. 074 
1. 070 
1.076 
1. 073 
1. 074 
1. 068 
1. 081 
1. 073 
1. 076 
1.076 
1. 075 
1. 070 
1.092 
1.072 
1. 083 
1.075 
1. 068 
1. 06-2 
1. 072 
1. 071 
1. 070 
1.008 



Pn ct 
.72 

1.07 
.70 

2.36 
.80 
.58 

2. 77 
,81 

1. 18 
.71 

1.12 



i 



Pr. ct 
14.66 
12. 95 
12. 12 
• 9. 13 
12.58 
14.20 
11.97 
14. 72 
13. 56 
14. 59 
12. 50 



.68 
1.57 

.55 
1. 72 
1. 32 
2. 75 
1.14 

1. 54 
1. 08 
1.40 
1, 32 
1.53 
1/72 
1. 52 

2. 53 



12. 97 
13.35 

14, 04 
13. 11 
12.72 
14.76 
13. 10 

15. 31 
12. 96 
12.68 

9. 92 
13. 55 
12. 30 
11. 83 
11. 77 



■1* 



Pr. ct 
3. 84 
3. 38 
3.08 
2. 37 
3. 27 
2.99 
2.22 
2.73 
3.48 
3. 42 
2. 91 



3. 77 
4. 92 
4. 18 
3.77 
3. 95 
4. 70 
3.48 
3.32 
3.45 
3. 10 
3.92 
3. 15 
3. 11 
3.02 
2. 48 



Remarks on juice. 



Bark green, starchy. 
Do. 
Do. 
Do. 

Thin, Tvatery, 

Do. 

Do. 

Do. 
Dark green. 
Very fight green. 

§ark green, 
ark olive. 
Dark green, 

Do! 
Dark olive. 

Do. 
Dirfcv green. 

Dark gTeen. 
Dirty &Toen. 
Light green. 
Olive. 

Dark green. 
Dirty green. 
Brown. 
Light olive. 



Table No. 9.— White Mammoth, E. Link, Gbeenevillic, Tbkn. 



Aug, 2 


1 


369 


1 


8.7 


0.8 


1.64 


1, 32 


* 3 


2 


397 


1 


8.9 


.8 


1.63 


1 32' 
1. 45 


4 


2 


439 


1 


9.3 


,7 


1. 79 


9 


3 


588 


1 


9.9 


.7 


1. 75 


1.41 


18 


4 


933 


1 


8.4 


.6 


.80 


.66 


18 


4 


934 


I 


9.4 


,5 


.80 


.62 


18 


4 


935 


1 


8.8 


.5 


.85 


. 67 


18 


4 


930 


1 


8.4 


,6 


,81 


.64 


23 


7 


1125 


2 


9.5 


.7 


2. 75 


2.21 


23 


7 


1126 


1 


9.4 


.7 


1.25 


.94 


23 


7 


1127 


2 


8.5 


.8 


2.18 


1,70 


23 


7 


1328 


1 


30.0 


.8 


1.52 


1.21 


26 


8 


1249 


1 


10. Q 


.9 


1.76 


1. 41 


26 


8 


1250 


1 


9.5 


.8 


1.49 


1,63 


26 


9 


1251 


1 


10.0 


.9 


2.26 


1. 09 


26 


9 


1252 


1 


10.4 


.9 


1. 82 


1. 35 


Sept. 3 


10 


1601 


1 


10.4 


.8 


1. 50 


1. 23 


3 


30 


1602 


1 


9. 6 


.8 


1.74 


1.36 


3 


10 


1606 


1 


9.7 


1.0 


2.09 


1. 70 


3 


10 


1607 


1 


9,7 


1.0 


1.71 


1.36 


8 


11 


1806 


1 


9,4 


.7 


1.73 


1.35 


8 


11 


3807 


1 


9.8 


.8 


1,84, 


1.56 


8 


11 


1813 


1 


9. 0 


,9 


1. W 


1.36 


8 


11 


1814 


1 


9.3 


.9 


1.71 


1. 37 


18 


12 


2127 


2 


10.0 


.8 


3.04 


2.49 


18 


12 


2128 


1 


9.8 


.9 


2.02 


1.73 


18 


12 


2129 


1 


9.3 


.8 


1.52 


1. 30 


18 


12 


2130 


1 


10.0 


.9 


2. 21 


1.92 


23 


13 


2314 


1 


10.6 


,9 


1. 73 


1.53 


23 


13 


2315 


1 


9.3 


.9 


1. 81 


1.44 


23 


13 


2316 


1 


9.3 


1.0 


1. 83 


1.54 


23 


13 


2317 


1 


10.0 


1.0 


2.09 


1.73 


2.9 


13 


2316 










27 


14 


2523 


1 


10. 0 


.9 I 


1. 81 


1,49 


27 


14 


2524 


1 ,10. 3 


♦ 9 j 


1. 98 


3.65 


27 


14 


■2525 I 


1 ! 


8. X | 


.9 ; 


1. 51 


1.21 


. 27 


14 f 


2526 


i' i a 7. i 


.9 ! 


1. 82 


1.50 1 



70.98 
71.33 
73. 23 
69.84 
00.67 
(1$. 02 
66.11 
68.96 
69.15 
66.98 
66. 98 
68.89 
68. 98 
69.87 
65, 72 
70.41 
68.95 
69.35 
68. 56 
66. 12 
52.77 

06. $0 
61,00 
47.51 
62. 28 
61.65 
60.00 
62. 89 
62. 59 

51. 52 
61.90 
63.70 



58. 27 
63. 73 
63.38 



1. 031 


2. 95 


3.05 


1. 033 


3.03 


3.88 


1.031 


2. 81 


3.57 


1. 042 


2. 68 


6. 13 


1. 048 


3. 22 


6. 89 


1. 050 


2.98 


7.40 


1. 051 


3.04 


7.58 


1. 045 


3. 28 


6.39 


1/058 


2.47 


10.17 


1.052 


3. 41 


8.30 


1. 055 


3.15 


9.36 


1. 057 


2. 50 


9. 99 


1.049 


2.13 


8.27 


3.059 


2. 44 


10.02 


3.053 


1.96 


9.30 


1.061. 


1.93 


10. 45 


1. 055* 


1.48 


10.43 


1 , 060 


1. 59 


30. 61 


1. 064 


3.79 


11.41 


1.067 


1. 69 


12, 65 


1.060 


1. 43 


11.41 


1.069 


1.41 


12. 94 


1. 072 


1.70 


32.33 


1,073 


3,29 


32,81 


1.072 


.90 


32.24 


1. 072 


3.11 


12.45 


1.070 


1. 40 


12. 54 


3.073 


1. 16 


13.87 


1. 066 


1, 10 


12. 94 


1. 069 


.95- 


13. 45 


1. 082 


.89 


15.42 


1. OHO 


.88 


13,90 


1.075 


.93 


14.36 


1.082 


,73 


15. 55 


i 1. 07T 


.93 


14.91 


! 1.078 


1.00 


15. 09* i 


1 1.081 ! 


.88 i 


16. 15" ; 



'ioppea August 28., 



2. 10 
1. 71 
1.77 
2. 23 
2. 01 
2. 14 
2. 08 

1. 86 
2.01 
1, 60 
L57 
2.17 
2.04 
2.03 
1.99 
2.61 
2.31 
2,71 
2. 87 
2.44 
2.21 

£68 
3.80 
1.19 
4,54 
4, 40 
3.68 
5. 38 

2. 28 

2. 53 
3. 47 
4. 43 
2. 04 
3.50 

42?-' 
3! 02"! 
2.95 I 



Light green. 
Light green, starch v, 
Do. 

Dork green, watery. 
Dark green, starchy. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do, 

; Do. 

Do. 
Dark 
staxcli*. 
Do. 
Do. 
Do. 

Dark green, starch y. 
Do. * • 

Do. 
Do. 

Dark green, some 
starch. 
Do. , 
Do. 
Do. 
Do. 

Dark green, starchy. 
Do, 
Do. 
Do, 



green, some 
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Date. 


i 
1 

1 

P 


to 
% 

% 
8 

. ■ cm 

I 


0 
« 

■s 

u 

I 

» 


a 


f 
■+S 

1 
I 

P 


4 

4 

1 

1 


4* 

•a 
1 


I 
1 

I 


g 

ij 

CP 

*3 

V 
Pi 
W 


J 

•«-» 

.9 

o 

Pi 

o 


8 

"3 
.3 

<E> 
© 

m 


j Solids not sugar ia 
[ juico. 


Komarks on juice. 


Odt 1 
6 
8 
12 
14 
15 
16 
22 
20 

G 


15* 

15 

15 

15 

15 

13 

16 

16 

16 

17 

17 


2710 
2781 
2369 
2940 
3002 
3028 
3066 
3186 
3250 
3400 
3455 


1 
1 
1 
1 
1 
1 
1 

I 

I 
1 
1 


Ft, 
8,5 
10.0 
10.0 
9.7 
9.3 
10,5 
10.0 
10.4 
9.3 
9.0 
9.0 


In. 
0.8 
.9 
.8 
,9 
.9 
,7 
.9 
.9 
.9 
1.3 
1.0 


1. 60 
1.61 
1.76 
1.91 
1.87 
1.56 
2. 01 
1.69 
1.36 
3.69 
2.33 


1.46 
1.34 
1.48 
1. 50 
1. 51 
1.23 
1.51 
1.36 
1. 24 
1.56 
2.00 


Pr.ct 
63. 44 
58.97 
65.77 
64.71 
60.29 
66.07 
63.95 
61.34 
62.30 
61.27 
64.40 


1.076 
L082 
1.073 
1. 080 
1.090 
JL 072 
1. 07 9 
1078 
1. 081 
1. 075 
1.071 


Pr. ct 

1. 89 
.59 
.91 
.04 

1.15 
.79 

1. 55 
.71 

1. 30 
.02 

1.10 


Pr. ct 

13. 83 
15. 68 
13. 57 

14. 28 
1G. 12 
13.54 

7. 22? 
15.04 
.15. 08 
14. 39 
13.13 


Pr. ct 
5. 47 
3.59 
3.37 
4.03 
4. 39 
3. 82 

11. 03? 

2. 81 

3, 44 
3.16 
3.46 


Green. 

Dark green, starchy. 
G-reen. 

Light green, starchy. 
Dark green , 

Bo, 
Light green. 
Olive. 

Dark green. 
Do. 
Do. 



Tabus' No. 10.— Oomskkana. Blymybr & Co., Cixcjnxati, Ohio. 



*» m y mi 
l r > 


i 

A 


16 


2 


6.3 


0.6 




1.82 


31.60 


1, 023 


2. 84 


1. 55 


2. ^0 




2 


12 


2 


5.7 


.8 




1. 32 


61.83 


1. 030 


4,82 


1 40 






20 
*«V 


3 


56 


1 


9,9 


.7 


1J9 


1. 07 


08. 60 


1. 027 


2. 80 


2.26 


1 79 




*X\ 

**A 


4. 

*r 


79 


2 


7. 4 


.8 


2. 32 


1. 82 


57. 10 


1. 01)0 


3. 0:S 


2. 71 


1 OS 






5 


80 


2 


7.2 


.8 


2. 80 


2.22 


42. 80 


1. 035 


2. 57 


4.33 


1 84 




Jim) 


V 


93 


1 


,8. 6 


.8 


1.63 


1.18 


60.06 


1 iW 


176 


6.23 


1 97 


Light green. 


AT 






x 


7. 7 


.9 


1. 64 


1. 21 


70. 53 


1. 032 


4,14 


2. 28 


182 


22 






i 
* 


6 4 


.8 


1. 56 


1. 16 


65. 20 


1. 030 


3.88 


3. 19 


1 07 


Light green. 


*£*t. 


i 


189 




8. 4 


. 7 


1.40 


.97 


60. 25 


1. 035 


3. 48 


3. 35 
6- 29 


2.40 


Oil 


8 


122 




&! 4 


.8 


1. 03 


1. 50 


58. 88 


1. 041 


2. 11 


2. 02 


Do. 


26 


9 


160 


x 


10. 7 


1* 1 


2.84 


2. 31 


59. 61 


1. 037 


2.83 


4. 35 


1 74 


Dark green. 


ml 1 




217 


1 


9. 7 


.9 


2.16 


3. 56 


65, 44 


1. 042 


3.42 


4.60 


2. W 


Do. 


"MO 


to 


244 


x 


9. 5 


.7 


1.38 


1. 16 


62. 40 


1.047 


. 96 


a 10 


2, 78 


Dark green* starchy. 


oil 


If} 




1 

,1 


« 2 


. 9 


2.17 


1. 71 


63. 23 


1. 050 


3. 21 


6. 56 


2. 71 


Do, 


31 


10 

*v 


317 


1 


7 4 


.0 


1. 18 


. 90 


66. 34 


1. 0 r >l 


2. 53 


a 10 


2. 30 


Do. 


Aug. 2 
4 


10 


351 


1 


an 


.7 


1. 30 


1,01 


67. 00 


1. 055 


3. 00 


8.30 




Light green, starchy. 


10 


424 


1 


6.7 


.7 


1. 25 


.86 


65. 82 


1. 041 


169 


6. 38 


2. 00 


Dark green, starch v. 


6 


9 


506 


1 


a5 


LI 


1. 69 


1, 28 


or>. o*5 


1.059 


3. 02 


ft. 02 


2. 53 


Do. 


7 


10 


m 


1 


7.5 


,9 


1. 76 


1. 36 


79. 42? 


1, 049 


2. 09 


7. 69 


2. 57 


Light green, starch v. 


9 


9 


m 


1 


ao 


1.0 


2,42 


1.78 


68. 50 


1. 053 


3. 40 


7,88 


2. 20 


Do. 


6 


10 


457 


1 


7.2 


.9 


1. 09 


.79 


70. 87 


1.033 


2.38 


. 3. 55 


2. U 


Dark green t stare liy. 




10 


458 


1 


9.4 


1,0 


1. 45 


L16 


67. 30 


1.057 


1 15 


9.96 


a in 


Do. 


5 


10 


459 


1 


9.0 


,9 


1.41 


1. 13 


68. 62 


1, 061 


2.16 


9. 81 


a 11 


Do. 


& 


10 


460 


1 


ao 


1.1 


178 


1,25 


69. 30 


1-054 


1.75 


8.81 


2. 82 


Do. 


10 


10 


630 


1 


9.0 


,7 


1. 54 


1,22 


6-1.14 


1.068 


.88 


13.52 


2. 38 


Do. 


10 


10 


631 


1 


8.2 


,8 


1.27 


1.02 


67. 53 


1. 061 


1.91 


10. 94 


2, 28 


Do. 


10 


10 


632 


1 


7.8 


,6 


.98 


.72 


91. 79? 


1, 054 


3, 47 


8. 39 


119 


Do. 


10 


10 


638 


1 


7.6 


.9 


1.42 


1. 01 


64.10 


1. 052 


8. 09 


7.25 


2.35 


Do, 


12 


10 


711 


1 


7.5 


,9 


1.56 


1. 18 


08. 66 


1. 04G 


2.66 


7.17 


1 50 


Do. 


32 


10 


712 


1 


a 2 


.9 


1.58 


1. 10 


81. 57? 


1.051 


2.71. 


8.20 


1 84 


Do. 


12 


10 


713 


1 


a i 


1.0 


1. 75 


1. 39 


72. 06 


1, 057 


3. 31 


7. 555 


3. 40 


Do. 


n 


10 


714 


1 


7.7 


.9 


1.74 


hV 


67. 79 


1.05a 


2.88 


7.80 


2. 4;j 


Do. 


16 


10 


841 


1 


7.3 


.8 


1. 40 


,95 


60. 12 


1. 035 


2. 45 


4,42 


2. 02 


Do, 


16 


10 


842 


1 


a 2 


1.0 


1.82 


1.34 


52,29 


1,045 


3. 44 


6,30 


1 36 


Do. 


10 


10 


843 


1 


a o 


.9 


1.38 


103 


69. 09 


1. 057 


1 52 


10. 21 


199 


Do. 


16 


10 


844 


1 


ai 


,8 


1.99 


1. 46 


65.65 


1062 


108 


11. 30 


2. 36 


Do. 


20 
20 


11 


1013 


1 


7,9 


.8 


1.29 


.98 


60. 66 


1.058 


.63 


11.38 


2. 55 


Do. 


11 


1014 


1 


ao 


:s 


1 51 


1. 17 


67.55 


1.062 


2.10 


1.1 09 


2.63 


Do. 


20 


11 


1015 


1 


7.5 


1,0 


1.84 


1.25 


68.46 


1.056 


• 91 


9. 99 


3. 11 


Do. 


20 


11 


1016 


1 


as 


1*0 


1.69 


1.27 


68. 70 


1,042 


3. 19 


5. 50 


2. 25 


Do. 




n 


1155 


1 


ae 


♦ 9 


1.96 


1. 36 


64.51 


1. 065 


164 


12.41 


2, 01 


Do. 




12 


1156 


1 


ae 


.8 


1.70 


1. 24 


70.91 


1,074 


.80 


14. 97 


2. 53 


Do. 


* • '24 


12 


1157 


1 


7,1 


.9 


3.61 


1.10 


05. 63 


1.065 


125 


12. 27 


2.30 


Do. 


24 


12 


1158 


1 


as 


,9 


1.88 


1. 35 


65,08 


1. 065 


3,05 


10.01 


3.04 


Do. 


26 


III 


1284 


1 


9.0 


L0 


1. 99 


1*38 


66.06 


1. 000 


2.15 


10/21 


2. 26 


Do. 


20 


13 


1285 


1 


mo 


,9 


1.56 


1.28 


50, 95 


1. 075 


140 


13.26 


3. 63 


Do. 


26 


13 


1286 


1 


7.6 


to 


177 


1.28 


68.10 


1.0(52 


.53 


11.75 


2.64 


Do. 


26 


13 


1287 
1507 


1 


8.6 


♦ 7 


1.77 


1,17 


67. 23 


1.008 


2, 53 


10.51 


2,98 


Do. 


Sept. 1 


14 


i 


8.2 


.8 


1.66 


1.25 


53. 86 


1. 07$ 


.70 


14. 18 


3. 88 


Dark green, some 
starch- 


























1 


14 


1508 


l 


as 


.7 


| 1.51 


L07 


Lost. 


1071 


,65 


13.44 


3. 65 


Do. 


1 


14 


1509 


i 


8 2 


.8 


! 1. 52 


1.16 


63. 80 


1. 070 


.64 


13. 48 


3. 54 


Do. 


1 


14 


1510 


i 


j oil 


.8 


i L83 


1.41 


65. 31 


1.070 


102 


13. 04 


J*42 


Do. 


4 


14 


1651 


! 1 


1 6.0 


.6 


i ,83 


.62 


64.00 


1036 


2,65 


4. 50 


! 1. S3 


Dark green, starchy. 
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Bate. 


Development. 


§ 
© 

8 
^> 

a 


05 

3 

© 
rO 




Diameter at butt. J 


Total weight. 


*5 

.9 

& 
ft 


© 

© 
© 


Specific gravity of 
juice. 


Sept 4 








p«. 


XTt>. 


JUOJ5* 


Lbs. 


Pr. ct 




14 


1652 


1 


8.6 


A Q 

u. y 


x. yo 


1. 36 


61. 69 


I 1.064 


4. 


14 


1653 


1 


7.3 


t i 


1. JtO 


.89 


64.77 


! 1.060 


4 


14. 


1054 


1 


7.0 


. y 


1 Qn * 
,1. oU 


.90 


64. 87 


1. 054 


9 


Xv 


1850 


1 


8.4 




o oo 


1. 60 


64.41 


1. 068 


9 




1857 


1 


8.6 


, y 


1. Off 


1. 06 


62.86 


1. 064 


9 


ID 


1858 


1 


8.4 


. 9 


1. 72 


1. 20 


64. 10 


1. 063 


9 


A*/ 


1859 


1 


10.0 


1. 0 




1.59 


08. 06 


1. 074 


16 


JLO 


204? 


1 


7.8 


o 
. 8 


1. 44 


1. 04 


63. 50 


1. 055 


JO 


1 *i 
X J 


2048 


1 


9. 1 


. 7 


1. uo 


1.13 


60. 19 


1. 065 


3.0 


1^ 


2049 


1 


9.6 


. 9 


1. 92 


1. 49 


63. 72 


1. 082 


30 


1 

xa 


2050 


1 


8.9 


1. 0 


2. 24 


1.76 


65. 59 


1. 072 


20 


1ft 


2164 


1 


9.5 


1. 0 


2, 46 


1.73 


60. 88 


1. 076 


20 




2165 


1 


7.9 


. 9 


1. 29 


.92 


62.50 


1. 066 






2166 


1 


7.8 


. 9 


1. 47 


L04 


62. 70 


1. 066 


20 


1 ft 


2167 


1 


10.0 


1. 0 


2. 11 


1. 56 


62. 20 


1. 075 


24 


i-V 


2395 


1 


11.2 


o 
♦ o 


1 Kit 

1. 04 


L15 


6L83 


1. 075 


24 


1ft 


2396 


1 


8.0 


. y 


1. 52 


.97 


62. 25 


1. 063 


24 


If? 


2397 


1 


9,0 


ft 

. if 


x. yo 


1.34 


61. 26 


1. 062 


•24 


1ft 


2398 


1 


8.1 


f\ 

• if 


4, 0 J 


1. 17 


61.28 


1. 081 


27 


1ft 


2558 


1 


0.5 


. 8 


"1 At 
1. 01 


.63 


69. 21 


1. 047 


. 27 


1 ft 


2559 


1 


10.0 


1. 0 


1. 11 


1. 36 


62.58 


1. 06S 


27 


1 ft 


2560 


1 


9.7 


.8 


1. 43 


1.04 


61. 93 


1. 071 


27 


1ft 
xo 


2561 


1 


7.3 


. y 


1. f>4 


,98 


62. 86 


1. 071 


SO 


10* 


2688 


3 


7.5 


1.2 


2.20 


2. 12 


64. 65 


1. 075 


Oct. 4 


10 


2738 


1 


9.8 


.8 


1. 42 


1, 04 


60. 38 


1. 082 


6 


16 


2793 


1 


8.8 


1.0 


1.47 


1. 01 


68. 34 


1. 072 


U 


16 


2898 


f 


7.3 


.9 


.1. 65 


.95 


66. 82 


1. 074 


13 


10 


2968 


1 


8.6 


.8 


1.18 


.72 


60.97 


1. 080 


14 


17 


2994 


i 


8.5 


.9 


1. 08 


.94 


66. 82 


1. 071 


15 


17 


3036 


l 


8.0 


.8 


1. 16 


.73 


60.00 


1. 072 


17 


17 


3092 


i 


9.4 


♦ 8 


1.36 


1. 01 


64.35 


1. 071 


19 


17 


3118 


i 


6. 1 


♦ 8 


1.10 


.70 


61. 56 


1. 071 


21 


IS 


3151 


l 


9, 4 


,9 


1.32 


1.13 


60, 89 


3.076 


25 


17 


3211 


i 


8.9 


,8 


1. 01 


.85 


60. 88 


1. 064 


27 


18 


3267 


i 


11.0 


1*2 


2. 29 


1. 71 


70,06 


1. 085 


28 


IS 


3305 


i 


8,8 


1.0 


1.56 


1.17 


60.90 


1. 084 


30 


17 


3336 


i 


6.4 


.9 


. 97 


.84 


08. 55 


1. 057 


2 


18 f 


3381 


i 




1.0 




1.69 


66, 32 


1.076 


6 


18 


3449 


i 


"af 


.8 


*L26* 


.92 


63. 55 


1. 074 


8 


18 


3464 


i 


9.5 


.9 


1.89 


1. 44 


60.03 


1.083 


9 


18 


3475 


i 


9.3 


,8 


1.06 


1.02 


67. 03 


1.062 


30 


18 


3496 


i 


9.0 


.8 


.95 


.77 


65.80 


1.065 


13 


18 


3530 


i 


9.5 


.9 


tC7 


1.35 


64. 23 


1.079 



3 

.s 

Q 

O 

3 



Pr. ct 
.92 
2. 89 
2. 64 
1.44 

2. 88 
1. 23 
.90 
2. 20 
.73 
.81 
1. 15 
1. 58 
.70 
1. 14 
.79 
.74 

1.05 
.64 
.59 
.72 
.43 
.47 
.94 
1. 29 
1. 12 
1. 33 



C3 



1. 13 
1. 11 
2.59 
3. 12 
1. 14 
.55 
2. 70 
.78 
1. 40 
1.67 
2,27 
,59 
.85 
.59 
2. 22 
1.52 



Pr. ct 
12.79 
9.94 
9.09 
13. 38 

11. 22 

11,38 

12. 35 
9.16 

11. GO 
14. 95 

13. 21 

14. 51 

12. 92 

12. m 

14. 27 
12, 77 

11.40 
11. 45 
14. 44 
7.37 

12. 26 

13. 26 
13. 19 
14.33 

15. 51 
12.65 



ft* 



o 



14.05 
13. 18 
13. 05 
11. 83 
12.61 
13. 82 
10.33 
14.97 
12 59 
8.47 
13. 08 
14,19 
15 00 
11. 63 
10.54 
13. 75 



Pr. ct 
1. 70 
2. 08 
2. 03 
1. 66 

2. 64 

2. 96 
5. 05 
2. 20 
3. 07 

3. 56 
2.90 
2.82 
2. 70 

2. 90 
3.45 
4. 77 

3. 59 
3. 30 

4. 91 
3. 28 
3. 97 
3.54 
3. 28 
2. 94 
3. 98 
3. 58 



Eemarks on juice. 



3. 73 
3.09 
2.27 
3. 21 
3. 30 
5. 01 
3.65 
5.14 
6.54 
1. 78 
3. 12 
3.33 
3. 90 
3.27 
3.69 
Lost. 



Dark green, starchy, 
Do! 

Dark green, some 
starch. 
Do. 

Dark brown, starchy. 
Dark green, starchy. 
Dark brown, staroliy. 
Dark green, starchy. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dark green, some 
starch. 
Do. 
Do. 
Do. 

Dark green, starchy. 

Do. 

Do. 

Do. , 

Do, 

Do. 

Do. 

Do, 
Dark olrve. 
Dark green. 

Do? 

Do. 

Do. 
Light green. 
Dirty light green. 
Dark green. 
Dirty green. 

Do. 
Dark green. 

Do. 

Do. 

Do. 
Olive. 

Dark green, 



Table Ho, 11.— Kegulab Sorgo. Bltmyt^r & Co., Custciwati, Ohio, 



* 


46 


2 


7.5 


1.0 


8.45 


2, 61 


45.48 


1. 030 


4.76 


1. 07 


2. 66 


1 2 


65 


1 


7.5 


.9 


2.05 


1.46 


57. 10 


1.031 


2.97 


3. 18 


1.39 


3 


100 


1 


9,3 


1.1 


3.63 


2.13 


59.28 


1. 030 


4.64 


.55 


2.38 


3 


145 


2 


8.7 


.9 


3.51 


2.66 


47. 64 


1. 033 


3.90 


2.53 


2. 09 


4 


301 


1 


9.4 


.9 


2.20 


1. 60 


55.32 


1.035 


4.58 


.26 


4. 38 


4 


146 


2 


9.2 


.9 


8. 90 


3.03 


45.84 


1.032 


4. 51 


2. 18 


1.59 


5 


127 


1 


7,5 


.8 


1. 56 


1.27 


46.25 


1. 042 


3. 75 


4.62 


1. 95 


6 


128 


1 


9,2 


.7 


1. 02 


.74 


56.74 


1. 044 


3.45 


5.55 


2.40 


7 


175 


1 


8.2 


.8 


1.14 


.99 


56.67 


1.045 


4.01 


5.97 


. 35 


7 


255 


1 


9; 7 


1.0 


2. 13 


1.71 


64.41 


1.056 


3.27 


8. 09 


.57 


8 


253 


1 


9.2 


,9 


1.78 


1.33 


63.70 


1. 051 


3.64 


6.37 


2.69 


9 


287 


1 


10.0 


.8 


1. 91 


1.50 


64. 90 


1.055 


3. 71 


7.42 


2.61 


9 


326 


1 


9.5 


.8 


1. 45 


1.12 


68.37 


1. 054 


3.56 


7.10 


2. 95 


10 


359 


1 


9.2 


.9 


1. 75 


L34 


67. 76 


1. 058 


3. 18 


8.84 


3. 01 


9 


430 


1 


9.2 


.8 


.90 


.60 


50. 18 


1. 060 


1. 80 


10. 76 . 


2. 06 


9 


513 


1 


10. 5 


.9 


1. 66 


1; 30 


64. 24 


1. 059 


2. 81 


9. 11 


2. 91 


10 


541 


1 . 


8. 0 


.7 


1. 09 


.82 


65. 59 


1. 060 


2.81 


9.58 


2. 52 


9 


575 


•i ; 


10. 0 


1.0 


2. 15 


1.62 


65.44 


1. 057 


2.81 


9.28- 


2.48 


9 


449 


1 1 


8.6 


-.7 


1. 29 


.97 


70. 59 


1. 052 


2. 73 


8. 10 


2. 05 


9 


450 ! 


1 i 


8.8 


.8 1 


1.65 


1.19 


66.05 


1. (157 


3.05 


8.67 


2.57 



Light green. 

Darker green. 
Light green* 
Light green, sf axohy. 
Dark green, starchy. 

Do, 

Do. 
• Do. 

Do. 

Liglit green, starchy. 
Do. 

Dark green, starchy. 
Light green, watery. 
Dark greeny starchy* 
Light green, starchy 
Do. 



* Topped August 2S. 



t Stripped and topped. 
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Koto arks on juice 



Light green, starch v. 
Do. 

Dark green, starchy. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do-* 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
. Do. 
Do. 
Do. 
Do. 
Do. 

Dark green, aoim* 
atftroh. 
Do. 

Dark green, starchy 
Do. 
Do. 

Dark hrowTt t sfrHvhv. 
Dark gm»n, nt.'m.hy. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 

Xhiu. watery. 
Do* 
Do. 

Dark brown, starch v. 
Dark green. 
Greentoh brown. 
G-recn. 
Dftrk green. 
Light green. 
Do. 
Do, 
Do, 

Dirty green. 
Light green. 
Light brown. 



topped August 28. 
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Date. 


Development. 


Number of analysis. 


M 
■ +-» 

u 


J 
*■» 

fl 

Q 


sa 

.£ 
♦J 

C$ 
M 

CJ 

d 
. S 


.£P 
o 

O 


'3 
rs 

ZTi 


Juice expressed. 


© 
>> 

I i 


.3 
© 

O 


I 
*—> 

.3 

o 

<Q 
C 

JJ 


.3 

a 

03 -j 


Oct. 2J> 






■ 


it. 




_ 




Pr. cL 




Pr. ct 


Pr. e£. 


Pr. ct. 


17 


3314 


i 


3.9 


0.8 


1.59 


1.01 


05. 05 


1.070 


2.29 


i2. m 


3,52 


30 


17 


3344 


i 


11.0 


1.1 


1.97 


1. 24 


58. 23 


L 075 


1. 13 


13, 17 


4.82 


Nor. 3 


13 


3393 


i 


$.5 


10! 1. 28 


1, 18 


G3. 00 


L 060 


.97 


12. 03 


3. 93 


5 


18 


3429 


! 


Y 3.9 


L0 


1. 42 


1. 00 


00. 13 


L 063 


I. 54 


12. 92 


2. 63 


9 


18 


3483 




9.0 


1.0 


1.82 


1. 62 


70. 34 


1. 066 


.75 


12. 39 


3. 00 


12 


18 


3507 


1 


9.0 


.8 


1. IS 




6J.75 


1. 073 


2. 40 


11.33 


3.24 


15 

- 


18 


3537 




9,5 


.9 


.71 


.05 


42. 37 


1. 007 


1. 02 


a 87 


3. 65 



Remarks on juice, 



Dirty brown* 

Do, 
Dark green. 

Do. 
Green. 
Dirty green. 
Dark green. 



Table No. 12.— Hybrid. E. Linic, Ghekxevillb, Tenx. 



July 24 

24 
26 
27 
30 
30 

Ang. 2 

3 
5 
0 
14 

30 
30 
31) 
19 

23 
23 
2<* 
26 j 
20 j 
26 ! 
30 
30 ! 
Sept, 3 j 

3 i 

si 

15 1 
15 j 
23 i 

23 ; 
2r, i 



Oct. 



<) 

8 
15 
16 



2(5 

NOV. 4 

a 



1 


155 


2 


7.2 


0.9 


3 27 


2,50 


50 GO 


1.031 


2. 85 


3.17 


2. 32 


2 


159 


? 


7.3 


,8 


3. 22 




50. 90 


1. 030 


3. 06 


3, 07 


2. 18 


3 


393 




7.7 


.8 


i 58 


H? 


59. 25 


1.041 


2.83 


5. 43 


2. 00 


4 


2W2 


} 


8.0 


.9 


1,82 


1.41 


01.54 


1.039 


2.89 


5. 60 


1.6(5 


4 


301 


} 


8.5 


.8 


1.35 


1. 06 


05. 50 


1. 050 


2. 02 


6. 90 


2.91 


5 


302 


1 


8.7 


.9 


1.72 


1.41 


65. 47 


1. 045 


2. 76 


5.71 


2. 08 


5 


371 


\ 


0.3 


.{J 


2.01 


1. 58 


09.41 


1 050 


2. 44 


7. 50 


2. 82 


6 


398 


1 


8.8 


.0 


1.71 


1. 30 


65.42 


1. 057 


2. 82 


9. 23 


2.14 


7 


483 


1 


9.0 jl.O 


1.50 


1. 18 


64. 93 


1. 058 


2. 43 


a 55 


3 86 


8 


5fc0 


1 


8.2 


1.0 


1. 60. 


1. 29 


79.39 


1. 061 


1. 68 


10.42 


3. 12 


9 


808 


1 


10.2 |1.1 


2.28 


3.71 


64.82 


1.063 


2. 23 


10. 72 


2. 71 


9 


849 


1 


8.5 


0.9 


1.88 


1,38 


64. 14 


1. 006 


1. 51 


11. 86 


2.95 


9 


950 


1 


9. 0 


1.0 


1. 73 


1. 32 


00. 33 


L067 


1. 41 


12.22 


3. 01 


10 


951 


1 


8.8 


.9 


1.83 


3,38 


63. 09 


1. 076 


1. 03 


14. 28 


3. 28 


10 


052 


1 


9.5 


.9 


1.83 


1. 45 


62 03 


1. 072 


1. 29 


13. 47 


3. 01 


11 


3117 


1 


9.0 


1.0 


2. 2f> 


1.71 


01.48 


1. 074 


1. 04 


13. 83 


4.21 ; 


11 


ins 


1 


9.0 


.8 


1. 00 


1.31 


05. 50 


1. 065 


1.41 


11. CO 


3.14 


11 


1239 


1 


9.0 


1.0 


2, 06 


1. 40 


01.54 


1. 075 


1. 16 


14. 03 


2. 76 


11 


1240 


1 


S.5 


1.0 


1. 89 


1. 40 


61. 23 


1. 077 


1. 06 


14.20 


3.08 


12 
12 


1241 


1 


9.0 


1.0 


2. 04 


1. 49 


03. 81 


1. 077 


.85 


13.91 


8. 58 


1242 


1 


9.0 


1.0 


2. 13 


1.54 


05. 74 


1. 073 


1. 28 


13, 37 


2. 36 


13 


3431 


1 


8,5 


,8 


1. 59 


1.10 


05. 29 


1. 070 


1.39 


12. 74 


3. 39 


13 


4432 


1 


0.0 


.9 


1. 04 


1. 68 


54, 40 


1. 080 


1. 01 


15. 13 


3. 78 


13 


1593 


1 


0.0 


,9' 


3.82 


1.49 


G4. 15 


1, 079 


.88 


14. 75 


3. 14 


13 


lf>94 


1 


9.1 


1.0 


2. i:i 


.1. 53 


04. Of) 


1. 078 


.88 


14. 17 


3.04 


14 


1802 


1 


9.3 


.0 


1 47 


L 16^ 


52.27 


1. 077 


.82 


14.28 


3. 38 


14 


1803 


I 


9.3 


.9 


1. 92 


.90 


77. 75 


L 078 


.88 


13, 99 


5. 26? 


15 


2009 


I 


8, (i 


,0 


1. 89 


1. 28 


60. 07 


.1. 080 


.84 


14, 92 


3. 68 


15 


2010 


1 


9.0 


1.0 


1. 97 


1. 34 


Ci 35 


1. 080 


.59 


15.49 


3. 00 


16 


2300 


1 


9.5 


1.0 


2.25 


1. 38 


00.51 


1,070 


,78 


14.82 


2.00 


16 


2307 


1 


9.2 


1.1 


2.02 


1.45 


00.01 


1. 082 " 


.07 


10. 09 


3. 33 


10 


2502 


1 


9.0 


1.0 


2, 27 


1. 48 


G3. 59 


1. 070 


.64 


13. 76 


4 18 


16 


2503 


1 


9.9 


1; 0 


2.57 


1. 77 


61. 04 


J. 080 


.66" 


14. 81 


4.11 


10 


2777 


1 


9,5 


1.0 


2. 38 


1.52 


64. 20 


1.070 


.51 


34.41 


3. 43 


10 


2805 
3024 


1 


8.9 


.8 


2. 06 


1. 18 


59.81 


1. 082 


.50 


36. 04 


a. 06 


17 


1 


9.4 


1.0 


2.15 


1.40 


61.57 


1. 088 


.36 


10. 47 


5. 69 


18 


3061 


1 


9.4 


1.0 


2.17 


i. ao 


05. 26 


1.079 


.55 


14. 88 


.14? 


17 


3181 


1 


9.3 


1,1 


2. 55 


1. 64 


03,30 


1. 080 


.52 


16,08 


4. 99 


17 


2245 


1 


9.4 


.9 


1.77 


1. 34 


02. 34 


3. 085 


.49 


14. 97 


4. 81 


17 


3410 


1 


9.0 


1.3 


1.95 


1.42 


02,33 


1,084 


.46 


16.43 


2.71 
3. 55 


18 


3453 


1 


0.5 


1,0 


1.91 


1.20 


63. 99 


1. 079 


.45 


15*42 



L't gr'a some si arch. 
Parker green. 
Dark green. 

Do. 

Do. 

Do. 
Lspht green. 
Light green, starchy. 
Dark green, starchy. 

Do. 

Dark green, watery. 
Dark green, starcu'y* 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

D'k g'n, some starch. 
Do. 

Dark green, si arc It v. 
Do. 

D'k e'n, some starch. 
Do. 
Do. 
Do. 

Dark preen, starchy. 

Green. 

Dark preon. 

Do. 

Do. 

Do. 

Do. 

Do. 



Tabus No. 13.— Sugar- Cane. John W. Borger, 



Lgvi&ia, Iowa. 



July 20 
20 
21 
21 
22 
24 

27 
20 
30 
33 



68 
69 
86 
87 
315 
156 

233 
260 

303 
333 



6.8 

as 

7.6 
7.3 
6,8 
7.1 

7.0 

7.4 • 

I. ii 

'7.4 ! 



3.63 

2.27 
2.70 



2. 51 
2. 59 

1.23 

2. 24 
Z 10 
1.3) 



3,23 


68.75 


1.032 


4.94 


3.55 


1. 65 


1. 60 


61.21 


1. 036 


5. 61 


3.93 


3.51 


2. 04 


54.10 


3. 036 


5.39 


3.. SO 


2.13 


2. 02 


59. 35 


3. 042 


5.13 


3. 33 


2. 00 


1.80 


53. 03 


i 3.042 


4. 09 


3, 81 


1. 96 


3. 95 


53.56 


3. 042 


5.33 


3.85 


2.35 




64, 29 


1. 051 


4.58 


5. 6 5 


2.95 


3. 78 


07. 06 


3. CSC 


4. Q2 


0. 27 


3 . 03 


, SJfl- 




1.0(52 


4.04 


7.56 


3.10 


3.02 


00. 23 


J. 008 


4. 07 


30. "SB 


2. 66 



Light preen, some 

starch. 
Dark green, starchy. 
Dark green. 
Do. 

L 5 sch t e r green, 
stAtchy. 
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15.27 - 2.06 
14. 95 i 2. K0 
14.48 2.92 
11 13 2. 12 



1. 14 ) 14. 75 1 
1. 25 i 12. 57 ; 
L25 I 13.49 
1.20 | 12.61 i 
1.03 1 10.40 
1.07 ! 1X31 i 



a. 2r> 

3. 08 
3. HO 
2. 75 

f». 10 



Remarks on juice. 



green, «ome 



15. 12 4 
1.22 | 15.19 , 3, 
M9 ; 17.73? 1 
1.12 i 11.01 

11.50 

14. 30 
14. 00 



39 ! 

3. 88 ; 
i. 39?; 

3.74 j 
3, 90 
3. 17 i 
3. 0B ! 



Lighter green. 
Light green, starchy. 
Dark green, starchy. 
Do. 

Dark greon, watery. 
Dark green , starchy. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Dark „ 
starclu 

Do. 

Dark greon, starchy. 
Do. 

Dark green, eomo 
starch. 
Do. 
Do. 
Do. 

Dark green, starch v. 
Greon. 
Dark gnssn. 
Vary dark greon. 
Dark green, 

D<>r 

Omw. 

Do. 
Dark green* 

Do. 



Table No* 14.~OoM8Br.iVNA ScmtmuM. D. W. Aiken, Coicesbitry, S. C* 



July .21 


1 


100 


{■'. 
! 2 


ft.0 


0. C 


Uh 


. 24 


** 


301 


0 


7,5 


■ .8 


2. 40 


1*7 


*» 
** 


235 


2 


8 0 


i . « 


a. 21 


so 


3 


1 f Ml 


1 


7.6 


: .0 


i.Oi 


r* 


4 


23* 


1 


«. 6 


: .8 


1.03 


2i> 


5 


202 


1 


M 


,8 


1 04 


::o 


5 


awo 


1 


8.7 


■■ . H 


1 72 


sir 


5 


33* 


3 


a 7 


• 'S 


1.0] 


k\ 


0 


330 


1 


<;. « 




1. 50 


Aug. a 


0 




1 


a 7 




i. 03 


5 


7 


4.8.1 




8.7 


! ,9 


1.2:1 


5 


8 




1 


0.0 


1. 0 


1. 50 


30 


*» 


001 


3 


tK5 


s .8 


1,4(5 


3« 






3 


9,9 


1.0 


2, 00 




9 




1 


U. 4 


! . !> 


3.40 


30 


10 


11711 




0.0 


,1. 0 


L 71 


3tf 


10 


OHO 


1 


10.0 


- .3 


3.89 


23 


10 


1107 


t 


10,0 


1.0 


1.04 


*»>;• 


10 


11 OH 


1 


0. 4 


i .« 


l.i 


26 


10 


J 220 




0. 0 


! .9 


i« 02 


tifj 


10 


1230 


! 


a 7 


: .0 


1.90 


27 


n 


1330 


1 


a r> 


1, 0 


1.A1 


27 


it 


3340 




9. o 


! . !* 


■1.51 




12 


vm 


i 


a 4 


i . ft 


1. '12 


30 


32 


1424 




a « 


! ,8 


1. 18 


Sept. 2 


32 


. J?*3 




A 1* 


1 •« 


3. 00 


*2 


32 


31*84 


1 


9. 0 


! w 
i • ' 


i.ao 


7 


13 


1787 


1 




! .» 
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Light green. 
Do. 

Dark groen, starohy. 
Lighter green. 
Dark green, starchy. 
Dark greon. 
Dt). 

Lighter gr*Mj. 
Lighter gr'n, starchy . 
Lighter green. 
Dark gretin, atarcliy. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do, 

Dow 

Do. 

Do. 

Do. 

Do, 

Do. " 

Do. 

Do. 

Dark gram, sotue 
Btardi. 
Do. 

Dark green, starchy. 
Do. 
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Light green. 

Darker green. 
Brownish. 

Lighter gr'n, starchy. 
Dark green, starchy. 
Dark green. 
Do. 

Dark green, starchy. 
Light green, starchy,. 

Do. 

Do. 

Dark green, starchy. 
Light green, starchy. 
Dark green, starchy. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Do, 
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Topped, fltfot inverted. 
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3. JO 


l. 57 : 


l fill iv x I.i, 


5 


120 


1 


7. 3 


1. 0 


2. 38 i 


t, /y 


• >i. i>/ 


1. IH1 


\''t 


4. 4« | 


1.8!. ! 


2(5 


€ 


186 


1 


8.0 


.9 




J. f / 


iV.t QQ 
\>ii. OO 


1 i\.< I 




4.0! ; 


1. 07 I 


f v Ilk Cl M t</lh 1 ' 


27 


7 


200 


1 


8.0 




2. 20 


.1. Wll 


'11 *71 
Ol. It 


1 




7, 28 ! 


1.48 ! 


1 ii't'iif; i'i'kii.111 ul oivitv 
iJif^ii * \ J.l, cu <ll.l,ll\ . 


38 


8 


240 


J 


8. 3 


d 




1 OA 


ltd 


! Ji-'il 
i. U<> * 




a 10 


1.83 j 


j > ii '1' L" ... 9 K fl'I'.lUI. 

<t 1 r w 1 ^ 1 1 ' y j 1 ( 

st'.i rdi y« 


30 


9 


275 


! 


8,0 




2. 10 


! . 58 


64, 00 


1. 000 


4.35 


7. 74 


2.77 1 




31 


1) 


310 


i 


8.7 


.9 


2. 17 


1.59 


07. 31 


1. 050 


4,10 


7, 90 


3.08 . 


X)f>. 


A<t£. 2 

a 


0 


346 


i 


a 5 


L 1 


2. 34 


L 80 


05. 30 


L050 


4. 20 


7. 00 


2.04 » 


Do. 


10 


oho 


i 


7.5 


L 0 


3. 04 


1. 05 


65. 08 


1. 005 


3. 07 


U. 88 


3.«| j 


Do, 


4 


ft 


421 




8. 2 


.0 


2. 30 


L 08 


60.71 


1. 000 


2,78 


0.07 


3.46 1 


.Do. 


9* 


10 


502 


I 


8. ti 


.8 


2. 74 


1.59 


04. 13 


I.iHiH 


2. 03 


11.07 


2. 03 ' 


l)u. 


4 


0 


441 


i 


K 0 


L 1 


2, 78 


3. 00 


08. 12 


1. 055 


4. 00 


8, 01 


L«« i 


Do. 


4 


» 


442 


i 


8. 5 


1.0 


*,) Mi- 


L 00 


m. 70 


L 057 


3. 82 


8. 80 


1.79 : 


Do. 


4 


0 


443 


i 


8.5 


.0 


L 94 


1. 40 


08. 34 


1.000 


3. 02 


8. 08 


i.90 ! 


Do, 


4 


I) 


444 


t 


7.8 


1.0 


2. 42 


1. 80 


68. 28 


.1, 1>50 


3. 03 


«. 27 


1.87 ! 


Do. 


7 


0 


524 


i 


7.7 


.8 


3. ;?3 


1. 09 


M, 80 


1. 050 


3. 00 


0. 55 


1.24 ! 


Do. 


7 


0 


525 


i 


8,8 


.9 


2.13 


LfiH 


m. 03 


1. 003 


3. 47 


JO. 40 


1. 07 j 


Do. 


7 


0 


520 


i 


8,8 


.0 


2, 06 


L 59 


00, 57 


L 058 


3. 82 


8. 03 


LSI! i 


Do, 


7 


9 


527 


i 


7,0 


.8 


L 05 


h 18 


00. 10 


L 001 


3. 53 


9. 47 


2.37 | 


Do, 


12 


0 


mi 


X 


0.1 


L0 


2. 52 


1, 70 


70. 00 


1. 001 


3. 30 


10.02 


1. 90 j 


Dark t;rocij. stuiv.hv. 


12 


9 


002 


i 


8.4 


1. 0 


2. 30 


1,31 


80.34? 


1. 000 


3. 25 


10. 75 


2.51 i 


Do. 


12 


9 




i 


0.0 


.8 


L 31 


L 02 




1. 003 


1. 49 


IL 08 


2. 49 i 


Do. 


12 


0 


m 


i 


8.3 


L 0 


2, 03 


L 58 


*40.7m 


1. 007 


3. 39 


10. 81 


.1.39 j 


Do. 


to 


10 


$21 


i 


8.0 


• 8 


1.85 


J.5'3 


05. 84 


1,000 


3. 73 


11.03 


2. 07 1 


Do. 


n 


10 


823 


i 


8. 0 


L 0 


2. 20 


L03 


Otis 00 


1.008 


2, 83 


10. 87 


3. 01. ; 


Do. 


16 


10 


823 


i 


0,0 


.8 


LOO 


L 18 


62. 45 


1,072 


2. 00 


12.37 


2.65 j 


Do. 


n 


10 


m 


i 


8,4 


.1.0 


2. 20 


L 58 


(55, 09 


L 07() 


2. 04 


1L41 


3. 00 1 


Dt». 


90 


10 


903 


i 


8.4 


.9 


2. 24 


1. 04 


64. 45 


1. 006 


2, 52 


11.40 


•3. 82 i 


Do. 


20 


10 


004 


1 


8. 0 


.9 


1,81 


1.20 


00. 83 


1.072 


2.54 


12. 05 


3. 00 ; 


Do. 


30 


10 


m?> 


X 


8.0 


1.0 


2. 03 


L01 


06.10 


L 071 


2. 40 


12. 85 


2, 02 i 


Do. 


30 


10 




1 


8.2 


1, 0 


2. 18 


L U 


04. 83 


1. 072 


2.47 


"12. 78 


2. 80 1 


Do. 


33 


10 


■ 1MB 


i 


8.2 


,9 


%-n 


h 00 


03. 27 


! L 075 


2.57 . 


13.13 


3. 09 j 


Do. 


23 


10 


11.30 


i 


8.5 


1,0 


O *')»> 


1. 51) 


04. 04 


' 1,074 


2.58 


13.58 


2. 50 ! 


D(». 


23 


10 


1137 


i 


8,2 


L0 


2! 01 


L43 


04. 53 


: L 075 


2. 01 


33.19 


2.00 j 


Do. 


23 


10 


1138 


i 


7.7 


L0 


3.2(5 


L 03 


«.\ 30 


1 1. 000 


2, 00 


12.22 


3.10 ! 


Do. 


20 


10 


vm 


i 


8,2 


.0 


2. 00 


1.28 


70. 38 


i L 008 


2, 00 


9.15?i .93?| 


Do. 


20 


10 


1209 


i 


7.5 


L0 


2. 02 


1.33 


49. 17 


i 1,072 


2. 41 


12. 05 


1 3. 08 ' 


Do. 


26 


.10 


1370 


i 


7.0 jl,l 


2. 12 


1. 58 


70. 5G 


: 1. 07i 


2. 45 


.12. 08 


2.03 i 


Do. 


20 


10 


1271 


i 


8.0 


.1.0 




L 00 


05. 59 


! 1.073 


2.54 


12. 30 


2,81 } 


Do. 


&n>t i 


H 


1401 


i. 


I 8. 3 


. 8 


L 83 


L 30 


63. 70 


| 1. 005 


1. S9 


10. 92 


3,48 j 


Dark green, aoroe 


























starcb. 


i 


11 


1103 


l 


! 8.5 


i ,9 

LU0 


2.01 


1.32 


01.33 


' 1.009 


2. 08 


12. 97 


2.49 i 


Bo. 




11 


1403 


l 


! 8.0 




1.71 


OS. 80 


: 1. 055 


2.50 


. 9.0$ 


2.10 ; 


Do. 


i 


11 


1404 


i 


•; 7.5 


i .9 


i 2, 18 


.1, 40 


Ci. 02 


« 1. 000 


2. m 


1 1.1. 10 


3.42 i 


Do. 


3 


n 


1020 


i 


' 8.5 


i .9 


; L03 


.1.10 


: 00.37 


: L003 


l at 


; 13. 30 


3.30 ! 


Do. 


3 


11 


1021 


i 


\n 


jl.O 


' 3. 32 


L f',2 


08.10 


1,075 


, 2. 1.1 


i 12.05 


! 3.47 1 


Do. 


3 


11 


1022 


i 




iL 0 


! 2.35 


L 54 


i 05. 1.4 


i 1, 074 


2.20 


' 13.50 


! 2. 00 j 


Do. 


3 


1 u 


1023 


i 


i 7.9 i .0 i 1.39 


.95 ' 64.00 


' L072 


i 1.88 


12.62 l 3,00 ! 


Do. 



* Topx>ed August 28. 
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ANALYSES OP JUJCES PROM SORGHUM— Continued. 



Date* 


Development. 


t . 

w 

1 


0B 

ID 

o 

3 

1 


bO 

9 


4-2 | 
a! 

1 
p 


fo ■ 

Q 

B 


«» 

«p 
© 

w 

, — 


CO 
00 

© 
u 

d 
<? 


Specific gravity of 


i 

'3 
•<-^ 

.9 

o 
o 

3 


Sucrose in juice. 


JA 

1*3 

O 
U2 


xvein&r&s on juiCA- - 


Sept. 8 








Tit 
Ft. 




Los* 


Lbs. 


Pr. ct. 




Pr, ct 


Pr. ct 


Pr. ct 


*, 

Dark green* starchy. 


12 


1839 


1 


8.5 


1. 0 


2.40 


1. 47 


65. 81 


1,070 


1.89 


9.23? 


6V03? 


8 


12 


1840 » 


1 


8.5 


.9 


1. 78 


1. 05 


' 62. 81 


1. 072 


1. 96 


10.90? 


5. 01? 


Do. 


8 


12 


1841 ' 


1 


8.0 


1.0 


1. 73 


.1. 20 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 




8 


12 


1842 


1 


7.9 


1.0 


1. 67 


1. 11 


65. 61 


1. 075 


L 69 


10, 73? 


5. 761 


Dark green, starchy. 


16 


H 


2027 


1 


S.Jt 


.3 


2. 69 


1. 60 


6.4 72 


1. 066 


1. 95 


1L76 


2. 57 


Do. 


16 


14 


\2028 


1 


8.4 


.9 


2. 51 


1. 57 


63. 06 


1. 077 


L74 


13.62 


3.49 


Do. 


16 


14 


2029 


1 


9.0 


.8 


1.90 


1. 42 


38. 29 


1. 074 


2.13 


12.79 


3, 33 


Do, 


16 


14 


2030 


1 


7.9 


.9 


2.34 


1. 60 


66. GO 


1. 073 


1. 81 


13. 13 


3.47 


Do. 


18 


14 


2146 


1 


8, 0 


1.1 


2. 30 


1. 50 


57. 50 


1. 074 


1. 45 


13. 48 


3. 65 


Do. 


38 


14 


-2147 


1 


9.4 


1.2 


2.57 


1. 57 


63. 91 


1. 069 


1. 73 


12. 09 


3. 48 


Do. 


18 


14 


2148 


1 


8.3 


LI 


2.24 


1.43 


61. 26 


1. 071 


1. 93 


12. 96 


3.36 


Do. 


18 


14 


2149 


1 


8, 0 


.9 


1. 65 


, 1. 17 


62. 40 


1. 075 k 


1.70 


12. 64 


4. 59 


Do; 5 


24 


15 


2379 


1 


9, 0 


.9 


2. 25 


1. 3.1 


54. 77 


1. 070 


1. 36 


10. 56? 


5. 36? 


Dark brown, starcby. 


*>A 


15 




1 

z 


/. 0 


1 A 

L 0 


o bo 
£. Oi> 


1. 09 


04. ±6 


1. 074 


1 AO 

1. 4 Z 


14. 36 


Z. 56 


Dark green, starchy. 


*>4 


15' 


2381 


l 


o. 0,. 


. 9 


1. Do 


1. 23 


58. 39 


L076 


1. 44 


13. 90 


3. 90 


Dark brown, starchy. 


4& 


15 




i 




L 1 


J. /b 


1. 49 


60, 35 


L 077 


1. 


13. 70 


3. 61 


Do. 


M 


16 




•i 
1 


7, 1 


1. 2 


<S. DO 


1. 04 


0>, bl 


1. 068 


1. 49 


12. 78 


2. 63 




■< It 


16 


2543 


1 




1.3 


2. 62 


1. 88 


63. 27 


L 007 


2. 06 


12. 29 


2, 43 


Dark^reenj st-archy. 


27 


16 


2544 


1 


8.4 


1. 1 


2. 31 


1, 41 


62. 50 


1. 073 


1. 57 


13. 73 


2. 31 


Do. 


27 


16 


2545 ' 


1 


8.4 


1.0 


1. 87 


1. 20 


60. 48 


1.075 


1. 37 


13.87 


2. 95 


Do, 


30 


14* 


2684 


1 


6.0 


L 1 


1. 96 


L 81 


64. 34 


L 060 


2. 09 


11.04 


2. 06 


Do. 


Oct 4* 


16 


2733 


1 


7.2 


1. 0 


2. 66 


1, 60 


62. 41 


1. 078 


1. 10 


15. 21 


% 04 


Do. 


' 6 


16 


2788 


1 


9^ 


.8 


1. 87 


1.05 


61. 76 


1. 078 


1. 14 


14. 67 


3, 35 


Olive green, starchy. 


* 8 


16' 


2874 


1 


8.8 


1.0 


2. 00 


1. 25 


(51. 22 


1. 077 


1. 36 


14,23 


3. 45 


•Green. 


13^ 


16 


2963 


1 


7.3 


1.0 


2.33 


1. 05 


56. 81 


1. 082 


1. 25 


15.28 


3. 33 


Dark green. 


14 


17 


2990 


1 


8.3 


1.2 


2.75 


2. 09 


52, 84 


1. 087 


.98 


15. 98 


3.74 


Do. 


15. 


17 


3032 


1 


9.0 


1.0 


1. 89 


1. 13 


62. 14 


1. 081 


1. 08 


13. 04? 


6. 33? 


Do. 


♦17 


*18 


3088 


1 


8.3 


1.0 


2. 08 


1. 21 


03. 04 


1. 064 


1. 70 


13.45 


3. 98 


Do. 


10 


17 


3114 


1 


8.1 


1.0 


1*81 


.99 


55. 56 


1. 081 


1. 40 


15, 04 


5.39 


Do. 


21 


1L 


3147 


1 


8.3 


.8 


1. 82 


1. 19 


60. 74 


1. 086 


1. 82 


15.81 


4.47 


Dirty green. 


25 


18 


8207 


1 


8.4 


1.0 


2. 40 


1. 63 


67. 28 


L 075 ' 


1. 19 


13.78 


3. 63 


Dirty green, starchy. 


27 


X7 


3262 


1 


8.3 


.9 


1.67 


1. 20 


62. 94 


1. 081 


1. 39 


15.49 


3. 37 


Brown. 


28 
30 


17 


3300 


1 


8.0 


1. 1 


2. 11 


3. 43 


60,49 


L 083 


L 13 


15.45 


4. 43 


T"HlHvtT (TPAAT1 


17 


3356 


1 


8.0 


1.0 


2. 01 


1. 37 


59. 97 


L 0S0 


.98 


12.43 


Lost. 


Green. 


Kov» 3 


18 


8376 


1 


■ 8.8 


.8 




LOG 


61. 57 


L 072 


1. 37 


13, 26 


3. 18 


Dirty olive green. 


6 


18 


8444 


1 


8.8 


.9 




1.20 


50. 66 


1.079 


1. 37 


14.33 


3. 72 


Dark olive. 


8 


18 


3459 


1 


8.0 


.8 


1.00 


.79 


63. 33 


1. 073 


L 29 


13. 09 


3.41 


Dark green. 


9 


18 


3470 


1 


9.0 


.9 


1. 83 


1. 39 


60. 95 


1. 075 


1. 24 


13.84 


3.18 


Olive green. 


10 


18 


3499 


1 


8.0 


1.1 


1. 78 


1. 34 


69. 29 


1. 071 


1. 33 


1L49 


4. 94 


Dark green. 


13 


18 


3525 


1 


9.0 


1.1 


1.45 


1. 17 


66. 98 


1.072 


1. 05 


13,29 


Lost. 


Do. 


15 


18 


3542 


1 


8.5 


1.1 


2.01 


1. 55 


71.73 


1. 035 


1. 53 

; 


10. 02 


5,16? 


Do, 



Table No. 18.— Neeazasta. Blymyer & Co., Cincinnati:, Ohio. 



July^.9 


1 


v 

44 


2 


6.3 


0.7 


2^4 


1. 67 


57. 98 


1. 031 


5. 18 


1.12 


1. 60 




* 21 


2 


78 


2 


6.7 


.7 


2.29 


1, 74 


56. 89 


1. 038 


5,55 


2.04 


2. 00 




22 


3 


95 


2 


0.8 


.8 


2. 84 


2.06 


62.35* 


l v 031 


4. 73 


2.53 


.80 




24 


3 


140 


2 


6.7 


.7 


2.25 


L65 


49^79 


1. 037 


5.73 


2.55 


1. 85 


Light green, some 
starch. 


22 


4 


96 


2 


6,,8 


.8 


2.73 


1.97 


58. 56 


1, 036 


4.97 


2. 97 


1. 23 




24 


4 


141 


1 


7.4 


.8 


1J5 


1.33 


47,93 


1.033 


4.62 


2,10 


1. 90 


Olive green. 


26 


5 


170 


1 


6.8 


,7 


L 20 


.94 


56, 49 


1. 039 


4,11 


4. 01 


1,79 


Dark green. 


27 


6 


219 


1 


7.6 


r.8 


1. 81 


1.39 


59.35 


1.046 


4. 63 


4.91 


2, 36 


» Dark green, starchy* 


28 


'7 


246 


1 


7.7 


.8 


1. 68 


a. 27 


59.32 


1. 054 


4. 86 


6.53 


2. 08 


Do. 


30 


8 


% 282 


1 


8.1 


.8 


L77 


1.34 


65. 24 


L 056 


4.50 


6.88 


2.73 


Do. 


Aug:. 2 

3 


9 


353 


1 


7.6 


.8 


1. 29 


.99 


65.27 


1. 062 


3. 88 


9.05 


1.90 


Light green starchy. 


9 


337 


1 


8.0 


1.0 


1.76 


1, 37 


65. 96 


1.058 


3. 97 


8.10 


2.77 


Dark green, starchy. 


4 


9 


425 


1 


7.4 


.8 


1. 70 


i, 25 


67,31 


1. 057 


3. 92 


8.51 


1.80 


Do, 


7 


9 


532 


1 


7.7 


.7 


1.43 


1. 08 


63. 67 


1. 057 


4, 14 


9,17 


1.32 


Do. 


9 


9 


569 


1 


S,6 


.8 


L54 


1*18 


65. 05 


1. 060 


4. 03 


9. 50 


1.99 


Light green, starchy. 


5 


9 


461 


1 


7.7 


L X. 


1. 65 


L 26 


68. 95 


3,057 


3. 72 


9. 72 


2.22 


Dark green starchy. 


5 


9 


462 


1 


8.7 


1.0 


1.60 


1.23 


66.61. 


1. 064 


3. 78 


7. 68 


4.56 


Do. 


5 


9 


463 


1 


8.0 


1.0 


1. 53 


1. 21, 


65.27 


L 067 


4. 03 


9.98 


2.67 


Do. 


' 5 


9 


464 


1 


8.7 


1,1 


L 60 


1. 20 


64.59 


L.064 


4.02 


ass 


1,99 


Do. 


11 


9 


646 


1 


8,2 


.9 


1. 68- 


1. 19 


66.05 


1,063 


4, 00 


10.05 


2.08 


Do; 


11 


9 


647 


1 


7,4 


t7 


1. 46 


.99 


62,44 


L067 


3.37 


11. 36 


■2.19 


Do. 


11 


9 


648 


1 




.8 


M l. 33 


.99 


61,64 


I, 071 


3,07 


13/00 


3.04 


Do. 


U 


9 


649 


1 


7.9 


8 


1.28 


.96 


60.88 


L070 


3.45 


12. 36 


1.95 


Do. 



* Topped August 28. 
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' i 






? ! 
^* ■ 














Date. 


a 
H 






Cm 

•r> i 


53 
#o 






p 




« 






p 




Aug* 12 


0 


719 


12 


9 


720 


12 


0 


721 


32 


0 


722 


36 


9 


$45) 


16 




850 




0 


851 


16 


9 


852 


20 


10 


1021 


20 


J w 


1022 


20 


10 


1023 


20 


10 


.1024 


24 


10 


1103 


24 


10 


1104 


24 


10 


1165 


24 


10 


1106 


27 


11 


1205 


27 


11 


1290 


27 


n 


1207 


27 


31 


1208 


27 


12 


1335. 


27 


12 


1330 


27 


12 


1337 


27 


12 


1338 




12 


1515 


1 


12 


1510 


I 


32 


1517 


1 


12 


15*8 


4 


.1 V 


1047 


4 


13 


104 8 


4 


13 


1049 


4 


1!1 


1050 


4 


14 


1055 


4 




1 056 


4 


34 


1057 


4 


14 


1058 


9 


13 


1804 


9 


LI 


1865 


9 


13 


1800 


<) 


i:j 


3807 


JO 


14 


2055 


16 


14 


2050 


id 


14 


2057 


no 


14 


tf058 


20 


15 


2172 


20 


15 


2173 


SO 


15 


2.174 


20 


lf> 


* 2175 


24 


16 


2403 


24 


10 


2404 


24 


in 


2405 


*24 




2400 


27 


16 


25(50 


27 


Hi 


2507 


27 


36 


2508 


27 


10 


2500 


30 


10f 


2000 


Oct 4 


Hi 


2740 


7 


10 


2808 


1 1 


JO 


21*00 


33 


30 


2070 


14 


17 


291)0 


n 


l?t 


ms 


.17 


17 


mm 


10 


18 


3120 


21 


17 


3153 


25 


17 


3213 


27 


17 


3200 


211 


18 


3318 


:io 


18 


3338 


Kov. 2 


18 


3383 



I'S 

z 

I 

'A 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
.1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i ! 
l 



Ft. 
7,8 
7.1 
7.4 
7.5 
8.2 
7.8 
8.0 
7.5 
A 0 
7.3 
7.8 
7.2 
7. 1 
7.8 
8.1 
8.0 
8.5 
7,7 
7.4 
7.0 
7.5 
8.0 
7/5 
7.5 
7.4 

7. 0 
8,2 
7,8 

8. 0 
7. d 
7,2 
7.0 
7. 3 
7.5 
7. 4 



g 
P 



In. 

0. 0 
8 
0 
8 

1.0 
.7 
.7 
.7 
.8 
.8 
.8 

. (i 

,8 
.8 
.0 
.8 
1.0 
,8 
,8 
.7 
. 8 
.0 
.9 
1.0 
,8 

.8 
.9 

1. 0 
A) 
.9 
,7 
.0 
,8 
,8 
.0 

7.0 ILO 
8. i 1.7 



© 



AO 
7.5 
7.0 
K 1 
7.0 
7.4 
7.6 
A 0 
7.3 
7.8 
7.1 
A 5 
7.1 
7.5 
7. 0 
0.8 
7,7 
7. 0 
7,0 
5.9 
8. 0 
7.0 
9. 0 
0, 5 
0,0 
8.3 
7.0 
7.0 

7. a 

7.8 
7.3 
0.0 
AO 
7,3 



.8 
1, 0 
J) 
.8 
.8 
.8 
.8 
.8 
,0 
. 9 
.8 
.8 
.8 
.8 
.8 
LO 
.9 
,8 

♦ 0 
,8 

♦ H 

.8 
,0 
,8 
,8 
.0 

f.o 

.7 
8 



1.31 
1.13 
I. 05 
1.12 
2. 20 
1J23 
1. 24 
1.89 
1.58 
1. 34 
1.52 
1. 0.1 
1.44 
J. 37 
1. 61 
1, 42 
2. 43 
1.57 
1.57 
1.25 
1. 10 
1. 58 
1. 50 
1, 38 
1.25 

1.38 
1.82 
1.72 
1. 00 
.1.58 
1.17 
1.44 
1.37 
1.45 
1. 20 
1.41 
1. 25 

1. 00 
1. 08 
1.40 
1.73 
1.40 
.1.51 
1. 50 
1. 07 
1.50 
1,09 
1.07 
1. 30 
1,32 
1.52 
1, 39 
i. 01 
1. 70 
J. 54 
1,70 
1.32 
1.23 
1.20 
1,02 
1,50 
1, 58 
1,34 
1. 43 
1. 03 
1.37 
1,27 





.9 






4? 




.2 












a 








o 




8 




EG 


I 



.8 1.34 
1,0 i 3.43 
1.0 : 1.80 
• 8 {♦*••»< 



Ivfrtf. 1 


Pr. ct. 


Pr. ct. 


Pr. cu 


J r f ct. 


.07 | 


04.32 


1, 059 ; 


3. 93 




2, 36 


1. 03 


70. 98 


3.070 


3. 20 


31. 25 




1/25 


64, 70 


1. 050 


3. 69 


A 71 


2! 33 


. 79 


04, 02 


1.002 


3,06 


9.27 


2. 51 


1. 07 


08. 22 


1; 002 


1,54 


10, 17 


3. 36 


.91 


04, 01 


J. 007 


3. 26 


10. 30 


2. 89 


.02 


04, 20 


1. 008 


3. 15 


10. 31 


a. M 


1. 00 


05. 86 


3*. 009 


3. 11 


10* 89 


f> Ait 

2. 9;) 


1, 24 


00. 20 


I. 004 


2. 88 






1. 08 


05. 05 


1.' 007 


2.53 


11. Oo 


3, 43 


1. 17 


04. 88 


1. 068 


2. 91 




3. 29 


,73 


01. 50 


X, 009 


2. 50 


11. 00 


.90 


00, 00 


l] 075 


2,01 • 


1.2. 74 


3, 09 


.01 


68. 23 


1.074 


2.46 ! 


13. 22 


2, hi) 


1. 13 


65. 34 


.1.072 


2. 45 


12. 7*5 


•i £>'> 


1. 00 


65. 05 


1. 060 


2. 07 


II. iu 


J. 7^ 


I. 00 


08. 95 


1. 002 


3. 39 


10. 00 


2. 34 


1.18 


00. 45 


1. 073 


2. 52 


12,25 


3. 36 


1. 10 


63. 80 


1.075 


2. 59 


1J. 54 


«>. 47 


,84 


63. 20 


1. 071 


2. 59 


1 0 »">c; 
I J. 


O Q A 


.80 


64. 19 


1.007 


2. 80 


10. 06, 


*> 1 ') 

0. IZ 


1.13 


00. 02 


1. 078 


1.95 


12. 70 


4. 59 


1. 18 


61, 75 


1.071 


2. 53 


ILL S3 


3. 16 


1. 07 


05. 1 0 


1 . 070 


3. 22 


11. 21 


2. 80 


.84 


61. 78 


1. 008 


2, 08 


11. 80 


ii. 02 


.08 


04. 04 


1 . 062 


2.00 


10. 15 


3. Id 


1. 21 


63. 05 


1. 072 


2.27 


13. 17 


2.98 


1.28 


01.00 


1.070 


2. 34 


1.3. 02 


2, 03 


1.18 


00. 52 


1. 06$ 


2. 67 


11. 90 


1. 52 


1.00 


02. 48 


1. 070 


2. 35 


12. 00 


1. 43 


.74 


01. 10 


1,077 


2. 14 


15. 02 


1 w 


.1.00 


00. 74 


1 . 008 


2. 58 


12. 01 


2. 36 


. 87 


02 94 


1. ooo 


1.94 


13. 13 


1. 9i> 


, 98 


03. 98 


3. 072 


2. 89 


12. 69 


2.05 


, 8!) 


50. 40 


1 . 070 


2. 04 


14. 61 


2, 03 


1,01 


00. 80 


1, 070 


2, 29 


14. 02 


3, 20 


. 73 


00. 00 


1.070 


3. 82 


30. 75? 


4. 78? 


.1 , 04 


50. 00 


1.009 


2. 01 


32. 97 


2. 09 


1. 31 


-O »)•> 

;>H. 33 


1.077 


2.39 


.14. 33 


1. 73 


1. 04 


62. 07 


3. 070 


2. 28 


12. 57 


2.67 


1. 21 


02. OS) 


4. 072 


2. 39 


12.00 


2. 55 


1, lu 


07. 00 


1.070 


2. 39 


11.55 


3. 26 


1. 12 


01. 04 


1, 073 


2.07 


13. 02 


2. 44 


1. 08 


03. 73 


1. 072 


2. 23 


12. 95 


2. 3.1 


1. 20 


57. flj 


1. 072 


T! 87 


♦13. 49 


3. 02 


1.02 


02.10 


1. 071 


2 04 


33.12 


I 2.71. 


1.30 


57. 80 


1. 071 


L80 


13. 20 i 2. 82 


.00 


47. M 


1,070 


2. 10 


12, 34 


t 3. 08 


.08 


59. 32 


1.073 


3 , 90 


11.77 


4 40 




,IO, W,\J 


1.076 


1.01 


.13,98 


5. 79? 


!ok 


50. 85 


1.075 


1 , 09 


33.53 


3. 62 


,89 


61. 40 


i. mo 


1.78 


13. 41 


4. 62 


3.38 


59. 04 


j i. m 


2. 54 


32. 92 


2, 59 


1.23 


53. 20 


1,074 


1* 79 


13. 95 


2. 61 


1 00 


58. 40 


t 1.073 


1.69 


13.29 


3. 01 


1.00 


! 50.80 


[ 1.077 


1.72 


14.13 


A 05 


1/13 


i 01.71 


| 1.079 


1.99 


34> 50 


2. 94 


.70 


1 55. 55 


1. 088 


1.31 


16.27 


4. 57 


, 05 


i 50.19 


1.079 


1. 00 


34. IK 


! 3, 55 


3.07' 


00. 10 


1.082 










02.41 


1.070 


*i* or/ 


ix'm 


1 3.63 


.88 


57. 03 


1, 084 


1. 14 


15. 40 


i 3, 93 


. 01 


57. 52 


1. 083 


3.21. 


13. 76 


; 5.58 


,04 


01.21 


1 J. 079 


1,75 


14. 08 


; 4. 65 


L 03 


72. 55 


i 3.068 


.1.73 


11.20 


5.80 


,78 


59. 21 


3.082 


1.48 


34. 06 


1 0. 23 


/97 


03. 53 


1. 080 


3, 71 


14. 67 


! 4.05 


1, 04 


58. 90 


1, 086 


L89 


15. 87 


j 3. 74 


1.10 


00.33 


1,073 


2. 30 


12. 20 


! 3,35 


1, 30 


Lost 


1.078 


2. 23 


13.35 


! 4. 83 


,,83 


61.83 


I 1078 


1.62 


14.30 


1 1,80 



Itemarks on juice, 



t Topped August 28, 



Dark green, starchy. 
Bo. 
Do. 
I)o. 
.Do. 
Do. 
Do. 
Do, 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Dark green, some 
starch. 
Do. 
Do. 
Do. 

Dark green, starchy. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Dark ^ocn. some 
stfircLu 
Do. 
Do. 
Do. 

Dark green, starchy. 
Do. 
Do. 

Do. 
Do, 
Do. 

Do. * 

Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do, 

Olive, starchy. 
Dirty browa. 
Dart ffriien. 
Dark olive. 
Dork given, 

Do! 

Do. 
Dirty gtoen. 
Liglit grooa. 

Do, ^ 
Dark green. 
Light green, 
Green. 
Dark green. 

J Topped* 
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Date. 


4» 
S 

a 

Oh 
O 

1 
© 

H 


w 

•r-l 

j? 

P 

C3 

© 


3 

*© 

B 

a 

« 


Sov. 5 


18 


3423 


1 


8 


18 


3466 


1 


9 


18 


3477 


1 


12 


18 


3501 


1 


15 


18 


3532 


1 



5 



Ft 
7.3 
7.5 
8.0 
7.0 



In. 
0.7 
.8 
.8 
.8 
.8 



"3 



o 
H 



1. 45 
1, 28 
1. 39 
1. 21 
.91 



ft 



OS 



1. 03 
.97 
1. 14 

.77 



© 



a 



A 



2 

02 







Pr.ct 


59. 57 


1. 076 


t 84 


68, 55 


1, 071 


1.58 


64. 88 


1. 072 


1. 90 


63. 88 


1. 070 


1.61 


59. 60 


1. 074 


1. 72 



Pr. ck 
14. 48 
13. 16 
12. 95 

12. 81 

13. 69 



fcfi 



Pr. et, 
1.43 
2.74 
2. 83 
2. 38 
2.72 



Remarks cm juice. 



Bark green. 
Do. 

Brownish green, 
Light green. 
Dark green. 



Table No, 19.— New Vakiety. E. Link, Gbeeneville, Ienn- 



July 24 


1 


157 


2 


6.6 


0.8 


*24 


2 


158 


2 


7.5 


.8 


26 


3 


194 


1 


8.4 


.9 


26 


4 


195 


1 


8. 5 


.9 


29 


4 


261 


1 


8.5 


*7 


29 


5 


263 


1 


9. 0 


.9 


30 


5 


305 




8. 8 


. 8 


31 


6 


335 




9* 5 


s 
* 0 


Ana:. 5 


7 


483 


1 


9! 2 


1. 0 




g 


484 


1 


OA 

a. v 




9 


9 


593 


1 


as 


,8 


18 


9 


937 


1 


9.0 


.7 


18 


9 


938 


1 


9.0 


.8 


23 


10 


1109 


1 


9.5 


.7 


23 


10 


1110 


1 


9.0 


1.0 


25 


11 


1231 


1 


9.5 


.9 


25 


11 


1232 


1 


9.5 


10 


30 


12 


1425 


1 


9.3 


.9 


30 


12 


1426 


1 


9.4 


.8 


Sept. 2 


13 


1585 


1 


9.1 


1.0 


2 


13 


1586 


1 


9.1 


1.0 


7 


14 


1791 


1 


9.6 


1.0 


7 


14 


1792 


1 


9.2 


to 


15 


15 


2001 


1 


9.4 


.8 


15 


15 


2002 


1 


9.0 


.9 


22 


16 


2293 


1 


9.9 


to 


22 


16 


2294 


1 


9.6 


.8 


25 


16 


2494 


1 


9.5 


1.0 


Oct. 5 


16 


2495 


1 


9.6 


to 


16 


2762 


1 


1L0 


,8 


7 


16 


2827 


1 


9.4 


.9 


15 


17 


3020 


1 


9.6 


.9 


16 


17 


3057 


1 


8,7 


to 


22 
26 


17 


3177 




9.6 


to 


17 


3241 


x 1 


9.3 


.8 


28 


18 


3286 


1 


10. 1 


to 


28 


17 


3287 


1 


9.9 


1.0 


Nov. 4 


18 


3414 


1 


9,8 


.9 


13 


18 


3519 


1 


7, 5 : 


to 















2.57 
2,72 
1.57 
t 74 
t 35 
1. 83 
t 48 
L58 
t 57 
t 80 
1. 42 
1. 16 
1. 26 
1.30 
1 72 
1 81 
t 89 
1. 62 
1. 90 
1.50 

1.79 
1.64 
1.74 
1 20 
1. 52 
1 51 

1 14 
1.83 
1 76 
1.39 
1 24 
2.05 
2. 15 
1. 86 
1.38 
t 54 
1. 67 
1.39 
t 56 



t 89 
2.12 
1. 23 
1 38 
t 04 
1.41 
1.24 
1. 24 
1. 28 
t 46 
1. 05 
.86 
.92 
.95 
1. 23 
1. 26 
t 35 
1.14 
1. 36 
1.11 

t 31 
1. 21 
1 34 
.86 
1 13 
t 28 

' .83 
1. 35 
1. 34 
1. 03 
.94 
t 49 
1. 36 
1.36 
1, 09 
1.21 
1. 32 
t 08 
1. 38 



57.78 
50, 12 
57. 85 
58.80 
65, 28 
66.53 
58. 79 
69. 04 
65. 41 
67. 22 
63. 31 
63. 71 

65. 00 

69. 75 
67. 59 
77. 10 

66. 67 
65. 69 

67. 06 
67. 06 

63. 02 
67. 27 
66. 11 
60. 81 
61.01 
64.65 

05. 30 

58. 69 

62. 82 
64.30 

70, 82 

59. 20 

63. 43 
61. 77 
61. 62 
60. 15 

60. 83 j 
59. 80 ! 
63. 69 ! 



1. 037 
t 037 
1. 040 
t 041 
t 048 
1. 040 
1. 047 
t 052 
1. 060 
1. 057 
1, 064 
t 080 
1, 061 
1.060 
1. 061 
1. 058 
1. 064 
t 063 
1. 063 
1. 066 

1.070 
1. 070 

t 073 
1, 079 
1. 073 
1. 058 

1. 070 
1. 079 
1. 079 
1, 068 
1. 060 
1.086 
1,083 
1. 085 
1. 088 
1. 082 
1. 085 
1. 082 
1. 073 



3. 43 
3. 60 
3. 55 
3. 63 
3.29 
2. 96 
3. 22 
2. 80 
2. 49 
2. 72 
2,53 
2. 02 
2. 01 
1 12 
t 75 
t 51 
1. 60 
1.62 
1.35 
1.41 

1. 29 
1.18 
.96 
.83 
1.05 
1.91 

1, 03 
.79 
.61 

1. 11 

1. 71 
.61 
.69 
.65 
,52 
. 58 
.60 
.99 

1.50 



3. 95 
4. 08 
4.70 
4.88 

6. 23 
4.59 
6.39 

7. 99 
9. 40 
8.33 

10. 27 

10. 29 

9. m 

12.09 
11.40 
10, 60 
It 82 
It 31 
It 45 

11. 56 

13. 30 
10. 42? 
12. 291 
13. 68 
13.45 
10. 51 

13.41 
15.14 
14. 98 
13. 31 
9,13 
15. 72 
15. 02 
.16.30 
19. 06? 
15, 68 
15. 47 
15. 12 
12.78 



1.93 
t 

1. 89 
2. 89 
2.65 
2. 40 
2.19 
4.13 
3.68 
3. 14 
3. 13 

2. 55 

3. 05 
2. 17 

2. 31 

3. 59 
2.37 
2.97 
3. 01 
3. 16 

2. 47 
5. 32! 
4. 22? 
4,44 
2. 83 
1. 85 

2,71 

4. 95? 
3. 73 
3. 25 
4.21 
5. 40 
5,,74 
4. 22 
3.01? 
5.17 
5.91 
3.25 
4. 13 



\ 

Dark green. 
Lighter green. 
Dark green. 

Do. 

Do. 
Light green. 
Dark green, starchy. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dark green, some 
starch. 
Do. 

Dark green, starchy. 
Do. 
Do. 
Do. 

Dark green, some 
starch. 
Do. 
Do. 
Do. 

Dark green, starchy. 

Do. 
Light green. 
Dark green. 
Dof 
Do. 
Green. 

Do. 
Dark green. 
Do. 



Table No. 20.— Chinese, d. Smith, Arlington, Va. 



July 20 


1 


57 


2 


6.1 


0.8 


2.68 


22 


2 


99 


2 


5.8 


.9 


2.94 


24 


2 


144 


2 


. 6.6 


.8 


! 3.45 


23 


3 


124 


1 


6.9 


.8 


; i.78 


26 


4 


172 


1 


6.7 


.8 


1.53 


27 


5 


221 


1 


7.8 


.8 


1 53 


29 


5 


251 


1 


7.1 


.9 


2. 03 


30 


6 


284 


1 


7.8 


1.0 


2. 55 


31 


7 


321 


1 


8.2 


.7 


1. 30 


Aug. 2 


8 


355 


1 


7.6 


.9 


1.98 


3 


9 


389 


1 


7.5 


1,1 


2.15 


4 


9 


427 




6.9 


.7 


1.30 


6 


9 


505 




8.2 


1.2 


1. 98 


7 


9 


537 


ii 


7.5 


i. 0 


2.15 


» 


8 


§71 s 




7.6 | 


to 


3. 17 , 



2,14 
2, 55 
2. 55 
1.28 
1 10 
1 14 
1.54 
1. 94 

.97 
1, 53 
1.60 

.96 
1. 53 
1 58 
L28 j 



54.99 
57. 58 
43. 22 
59. 34 
50. 78 
57. 69 
64. 19 

63. 95 
68. 18" 
66. 95 
65. 01 
70. 92 

64. 20 
69. 31 
79.25? 



t033 
1, 036 
L037 
1. 033 
t 039 
1. 046 
J. 052 
1.046 
1. 049 
t 053 
1. 054 
1. 047 
t 055 
1. 050 
t Q60 



4. 51 

4. 62 

5. 79 
5.04 
5. 53 

4, 64 
2.27 
4. 70 
4.52 

5. 46 
5. 57 

3. 98 

4. 73 
3. 87 
3. a 



2.15 

1. 04 
1.60 
t 59 

2. 29 
4. 62 
7. 53 
4.58 
5. 41 
5. 58 
5. 86 
6. 02 
6. 71 
5. 96 
9.2; 



1,67 
5.64 
2,01 
1. 70 
1. 95 
2.45 
3. 94 
2.24 
2.51 
1. 69 
2.42 
1.80 
2.45 
2.59 
&Jl 



Lif 



ht green. 



Dark green. 
Dof 
Do. 
Do. 

Dark green, starchy. 
Light green, starchy. 
Dark green, starchy. 
Light green, starchy. 
'Dark green, starchy; 
Do. 

.Light green, starchy. 
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Date. 



Aug* 5 

" 5 



5 
10 
10 
10 
10 
18 
IS 
13 
13 
17 
17 
17 
17 
20 
20 
20 
30 
24 
24 
24 
24 
27 
27 
27 
27 

S«pfc 1 

X 
1 
4 
4 
4 
4 
0 

0 
9 
9 
16 

io 

16 
20 
20 
20 
2(r 
24 
24 
24 
24 
27 
27 
27 
27 

Oct. 1 



U 

ia 



P 



14 

10 
19 
21 



28 
80 



0 

0 
9 
9 
9 
9 
9 
9 
9 
9 
0 
9 
9 
9 
9 
0 
10 

18 

10 

11 
11 

i 

12 
12 
12 
12 
13 

8 

13 
14 
14 
14 

14 
15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

16 

10 

16 

10 

16 

16 

16 

16 

10t 

10 

16 

16 

16 

17 

17 

17 

17 

17 

18 

17 

1* 

IS 



477 
478 
479 
480 
622 

m 

624 

m 

728 

720 

730 

731 

859 

860 

861 

862 
1029 
1030 
lpSl 

fim 

1171 
1172 
1173 
1174 

1303 
1304 
1305 
J306 
1523 
1524 
1525 
1526 
1672 
1073 
1674 
1675 
1872 

1873 

1874 

1875 

2003 

2064 

2065 

2066 

2180 

2181 

2182 

2183 

2411 

2412 

2418 

2414 

2574 

2575 

2570 

2577' 

2692 

2742 

2810 

2902 

'2072 

2998 

8040 

8098 

3122 

8155 

8215 

8271 

8820 

3340 



A 

Q 



Ft. 
8.0 
8.0 
8,5 
7.4 
7.4 
7.6 
8.7 
7.1 
8.4 
9.0 
7.6 
8.6 
10.0 
7; 9 
8.0 
7.5 
8.1 
8.6 

ao 

7,0 
7.6 

ao 

7.6 
8.1 
8.9 
7.4 
7.7 
7.1 
7.5 
9.0 
7.8 
7.7 
9.1 
8.1 
8.4 
7.9 
9.5 



P 



In. 
1.1 
1.0 
1V0 
1.0 
.9 
1.0 
1,0 
8 

1.1 
LO 
.8 
.7 
.8 
.9 
9 
.9 
.8 
.9 
.9 
.9 
.9 
.0 
.9 
.8 
10 
0 
1.1 
LO 

to 

.9 
1.0 
1.0 
.8 
.9 
.8 
.7 
.8 



3 
5 



to 



7.8 
8.0 
7.5 

aa 

0.2 
7.8 
7.8 

7;i 
ai 
ao 

7.6 
9.4 
0.0 
7.8 
7.8 
9,3 
0,5 

ao 

7.6 
0,7 
7,8 
0.6 

ao 

6.6 
8.5 
0.4 
7.6 
7.0 
0.6 
7*5 

ao 

6.0 
10.0 



.8 
.8 

1.0 
,9 
.9 
.7 
.9 
.9 
.8 
.9 

1.2 
,8 
,8 
.8 
.0 
,0 
.9 
.8 
.8 

[LO 
.9 
.9 
.9 
.8 
.9 
.8 
.9 

1.0 
*9 
,9 
.8 
.9 

1.0 



Lbs. 

1. 01 

1. 77 

1.78 

1.57 

1 54 

2,09 

2.27 

1.55 

2.04 

1.57 

1. 66 

1.32 

1,47 

1.41 

1.67 

1.88 

1.59 

1. 96 

1.48 

1.74 

2.13 

2.37 

1. 84 

1*67 

2.04 

2. 13 

2,05 

1. 74 

2, 04 

1.94 

2.31 

2.27 

L 65 

1.98 

3 * 33 

1. 43 

1.61 

2.11 
3.01 
2.23 
2, 2** 
l! 95 
1. 36 
1. 96 
1.71 
1.49 

1. 87 

2. 35 
1.3« 
1.14 
2. 03 
2.13 
1, 45 
1. 00 
1,40 
1.35 
1.62 
1.23 
L25 
2.15 
1.90 
1.89 
1. 34 
1.63 
1.74 
L67 
1.62 
1.12 
L85 
1*41 



5 



Lbs. 
1.49 
1.36 
1. 49 
1. 16 
1.10 
1.54 
1.58 
1. 04 
1. 42 
1.18 
1.10 
.94 
1.10 
l t 00 
1, 17 

; 98 

1.13 
.1. 41 
1. 05 
1. 22 
1. 42 
1 67 

1-i 

1. 32 
1.49 
1. 4t> 
1.17 
1. 43 
1.24 
.1. 57 
1,54 
1*. 14. 
1.30 
.04 
. 99 
.97 

I. 42 
1.29 
1.61 
1.41 
1. 40 
.93 
1,35 
1.12 
1.1.2 
1.23 
1.08 
.99 
.81 
1.36 
1. 35 
1.02 
1.14 
.90 
1.65 
1.25 
.79 
.84 
1.35 
.97 
1.41 
.88 
,90 
.97 
L14 
1.22 
.87 
1*01 
1,03 



O 

f. 

g a 



P4 



PncL 
67.26 
74. 92 
63.62 
69. 14 
46.57 
69.05 
68. 48 
72. 29 
58. 27 
01. 75 
00. 45 
68.70 
60.48 
68.72 
66.79 
62. 78 
6a 71 
68.75 

69, 33 

70. 00 
(57. 52 

7o;ei 

63. 97 
68. 62 
69. 05 
67. 01 
68. 63 
68.17 
67. 48 
64.76 
60. 35 
66,00 
68. 72 
65. 00 
66. 04 

63. 02 
66. 52 

60.74 
66. 15 
04. 68 
57.29 
61. 16 
59.00 
61. 30 
59.36 
62. 72 

64, 55 
60. 37 
50. 85 
58.91. 
60. 32 
f>7. 76 
OL 00 
61.43 
61.24 
64.13 
63. 8ft 
61. 97 
63. 42 
59. 93 
58.82 
55. 45 
56. 28 
58. 64 
59. 95 
57.36 
59.64 
62. 66 
64.99 
63. 19 



o 

3 



L053 
1. 051 
1.052 
1.046 
1.055 
1.054 
1. 058 
1. 042 
1, 053 
.1.068 
1.055 
1.059 
1.001 
1. 053 
1.062 
1.063 
1.057 
1.056 
1. 055 
1. 051 
1. 002 
1. 053 
1.061 
1.062 
1.058 
1. 048 
1. 056 
1. 060 
1. 063 
1. 058 
1. 056 
1. 059 
1.003 
1. 062 
1. 066 
1. 066 
1, 062 

1.055 
1.003 
1. 006 
1.078 
1.075 
1. 079 
1. 078 
1. 071 
1.070 
1.000 
1. 074 
1.070 
1, 077 
1.074 
1. 070 
.1.071 
1. 075 
3.075 
1.0.70 
1.074 
1. 071 
1.077 
1.081 
1. 084 
1.090 
1.083 
1. 082 
1. 081 
1.084 
1.078 
1.086 
1.073 
1.078 



Pr, ct 
5.34 
4. 13 
5.63 
4.67 
4.27 
3. 91 
4. 03 
4. 57 
4. 44 
% 77 

3. 55 
3.97 

4. 62 
3. 38 
3.34 
3. 12 
3. 15 
3.26 
3.27 
3.67 
2.67 
3.54 
2.89 
3. 18 
3.98 
3.07 
2.97 
2. 98 
2.53 
2,87 

2. 57 
3. 08 
2. 86 
3.71 

3. 38 
2. 46 
2. 35 



bC 

5 * 



i 



Pr.cL 
5. 50 
5.96 
4.61 
4.37 
7.71 
7. 05 
8.35 
4.35 
6. 95 
8. 07 
7. 77 
8. 23 
7. 80 
7.28 
9, 15 
10.00 

(*) 

<*> 

(*) 

(*> 
10.77 
7,80 
9.88 
9.64 
8. 14 
7.01 

a 22 

9, 23 
11.45 
9.44 
9. 28 

a 04 

10. 46 
9. 65 
12.34 
10.54 
10.87 



Pr. ct. 
2. 84 
2. 75 
2.88 
2.62 
1.76 
2. 46' 
2.08 
1. 49 
2. 00 
2. 62 
2. 42 
2.01 
2.42, 
2. 30 
2:76 
2. 56 



2, 90 
2. 73 
2.26 

.72 
2. 59 
1.90 
1. 80 

.98 
1,97 
5. 24 I 
2.20 
1. 91 j 
1.67 j 
1.98 | 
1.26 
2. 35 
2. 05 
2. 21 
2.01. 
1. 92 
1. 93 
1. 79 

i. ii 

1,50 
1.39 
1, 38 
1. 15 
2.16 
1.44 
2.48 
1.45 



Remarks onjjtfce 



a 16 

10. 70 
11.91 
14.18 
12.72 
1.3.88 
14.30 
10. 80? 
12.89 
8. 12 
13. 17 
13.37 
13.30 
12.08 

13. 60 
12. (VI 
12. 86 
12.60 
12. 92 
13.08 
12. 74 
13. 32 

'15*23* 
15. 68 

14. 06 
14,71 
14.10 
14,26 
13. 62 
14. 87 
12. 03 
13. 72 



2.05 
2, 05 
2. 50 
2. 58 
2. 62 
2. 04 
2.87 
2, 65 
2. 34 
2. 58 
2.50 
2.66 
2. 34 
2. 32 
1. 03 
3. 13 
1,99 

1. 83 
1, 95 

2. 09 

3. 55 
2. 64 
3, 54 
2, 40 
5. 96? 
2. 66 
1. 88 
3, 25 
4.23 
a, 41. 
4, 14 

4. 35 
3. 36 
3.47 
3. 95 
3.81 
3.01 
3,18 
3.41 

aoo 

4. 82 
5. 18 
4. 34 
4.59 
6. 36 

a 14 

5.24 
2.87 
4.60 



Darkj^reeu, starchy. 
Do. 
Do. 
Do. 

Dark green, flrft^y. 
Darkgreen, etarchy. 
Dark green, twmtejy . 
Do. 

Dark greeufsforeby. 
Do. 
Do. 
Do. 
Do. 
Do* 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 

Dark green, somo 
starea. 
Do. 
Do. 
Do. 

Dark green, starchy, 

Do. 

Do. 

Do 

Do 

Do, 

Dc 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 
Dark green. 
Dark green, starchy, 
Green. 
Dark green. 

Do 

Do. 
Dirty green. 
Dark green. 

Do, 
Light green. 
Dirty green. 
Dark green* 

Do* 
Green* 



•Hot iHTertetl 



rXopped August »• 
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1 

I 
I 



18 
18. 
18 
18 
18* 



I 
t 

1 



3425 
3479 
3503 
3534 



A* 
I 

00 

o 

M 



i 



Ft. 
9.6 
7.5 
7.5 
7.3 
6,5 



In. 
0.9 
6 
1/0 
.8 
v .9 



o 



1.11 
.98 
1. 81 
1, 13 
1*44 



r3 

<» 

a 
"I 

CO 



0i86 
.69. 

1. 50 
.91 

1. 33* 



n3 

8 



5' 



Pr. c£. 
63.33 
52.06 
64.13 
61.11 
63.64 



*2 



1 

ft 



L07B 
1. 071. 
1. 076 
1.074 
1.069 



•I 



Pr.ct, 
1.<1 
1. 72 
1.53 
1. 52 
1.37 



! 

.a 



id 



Pr.c«. 
13, 57 
13. 12 
9.62? 
13, 01 
12.59 



i 

a? 
CO 



Pr. of. 
2. 38 
3.23 
6.83? 
3. 19 
2.78 



Baric ^refen. 
*Very dark green» 
Bark green. 

Bo. 

Bp. 



Table No. 21.— Wqef Tail, E, Link. Greene ville, Teni*. 



Oct l 

6 

iff 

22 
26 

W*L 



1 
& 

,3 
4 
5 
.5 : 
6 
7 

a 

8 
8 
9 
.9 
10 
10 

11 
11 
11 
11 

12 

12 
13, 
13 
14 

14 

15 

15 

15t 

15 

15 

16 

16. 

16 

10 



297 
298 
366 
-367 
368 
437 

m 

523 
586 
941 
,942 
943 
944 
1245 
1246 
,1539 
1540 
1597 
1598 
1811 

.1812 
2123 
2124* 
2310 

2311 
2519 
2520 
2708 
2779 
2867 
3026 
3063 
3183 
3247 



7.3 
7.7 
,8.0 
8.*3 
7.5 
8.8 
U 
7.5 
8.7 
8.0 
7.4 

at 

-8.7 
*8.5 
8.7 

9.1 

8.0 
8.0 

8.0 
8.1 
8.0 
8.<f 

7.;6 
9<0 
8.0 
7.0 
&7 
7.0 
8.7 
8.6 
7.6 
7.9 



1.0 
1.0 
1. 0 
L0 
1.0 
1.0 
L0 
1.1 
,8 
.8 
.7 
11 
.9 
-9 
,*9 
1.0 
,9 
.9 
.9 
.7 

.8 
.9 
.9 
1.1 

9' 
10 

:9 

L0 
.9 

1,2 
9 

1.0 
.9 
,9 



1.80 
1.90 
1.96 
1.61 
1.87 
2. 06 
2. 45 
2. 42 
1. 80 
1.27 
1.10 
2.34 
2. 10 
1.98 
1.94 
2.19 
1..93 
1.84 
1,98 
1. 37 

1-10 
1.80 
1.95 
1.98 

3.27 
2.13 
1. 55' 
2.28 
3L79 
2.23 
1.65 
2.02 

1.56: 

HO 
L 



1. 41 
1.46 
1.49' 
1*27 
1. 40 
1.52 
1.83 
1.82, 
1.36 
.91 
.79 
1.66 
1.44 
1.25 
1.25 
1.34 
L23 
L17» 
1.15 
.85 

.83 
1.25 
1.26 
1.44 

.84 
1.49 
2*00 
1.63 
1.24 
L44 
L05 
1*44 
1.02 

♦ 87 



62.50., 
63/29 
6a j)4 
68.78 
68. 98 
65.65 1 
65,66 
68. 24 
59. 20 
64.49 
60.91 
65. 65 
66.16 
64.54 
62, 86 
56. 23' 
66. 79 
65. 41 
68.51 
64. 03 

G3. 20 
62. 80 
57.74 
58.23 

58. 31 
58.94 
58.26 
64.19 
04..95 
63.26 
Gl. 09 
65.50 
61.29 
61.93 



L037 
1. 035 
1.044 
f l. 038 
1.041 
1. 045 
1.046 
1.047 
1.056 
1.063 
1. 067 
1.059' 
1.061 
L058 
1. 062 
1. 053 
1. 066 
1. 050 
1. 063 
1. 056 

1. 048 
1. 072 
1. 065 
1.070 

1. 066 
1. 071 
1.476 
1.075 
1.073 
1.074 
1.078 
1. 076 
1..076 
&075 



2. §2 
5.19 
.3.96 
2. 63 
2*44 
2 V 33 
2.78 
2. 28 
2.44 
2« 00 
2.48 
T.83 
1.91 
1.74 
L73 
1.40 
1. 41* 
1.41 
1. 15 
.95 

.1. 65 

-.96, 
JL 26. 
1. 00 

1.24 
2.76 
.93 
1. 06 
,60 
.93 
.72 
.66 
.■58 
,87 



4.19 
1.24 
4. 60 
4. 90 
5.& 
6.92 
5.99 
6.79 
9.,24 
K 10. 68 
10. 93' 
9.89 
10. 27 
10.95 
10.60 
8, 72 
11.10 
10.01 
11.33 
10>13 

7.32 

- 12.*30 
11.62 
13.45 

11.63 
13; 69 
14.35 
13«85 
12.94 
12.47 
14.30 
14.01 
14.79 
14*14 



2..2Q, 
2. 46 
.2.89 
1.49 
2.45 
1.95 
2.61 
*2, 68 J 
2.167 
2. 84. 
3.46 
2. 92 
.2.81 
1.68 
2.78 
2. 61 
8.53 
.2,50 
2^1 
,66? 

9. 17? 
3. 90 
3. 22 
1.55 

3. 08 
.82 
2,61 
2.53 
3.87 
4.6L 
5.07 
4.38> 
8.78 
2199 



Barg gjreda. 

Light green, starchy* 

Bo. 
Light green. 
Light greenVi 

m> starchy. 



Bark gr 
Bo? 
Bo. 
Bo* 
Bo. 
Bo. 
Bo. 

Bo* 
Bo. 
Bo. 

So. 
o. 

Bark j 
8tarc£ 
Bo. 

Bark^refcn, starchy. 

Bark areea/somie 
starch. 
Bo. 

Bark green, starchy. 

Bo. 
Green. 

Bark'green, srtardhy, 
Green. 
Light green, 
Birt^gmeni 
Bark gfceen* 
Bo, 



*reen, some 



Ta&le No. 22.— (Sbat Top. It C. Sea£ey, (Columbia,. Itaftr. 















V 










— ;*■ 




Jtrly20i 


1. 1 


58' 


2 


5.5, 


0.-9 


<3.*41 
*2.42 


£.42- 


51.54 


1.030 


3.19 


2.16 


1,79 


2&* 


* 2 


125 


2 


5.S 


.7 


1.69 


51.08 


1.036 


3.53 


3.75* 


1.80 


26' 


3 


173 


2 


9. 9 


.9 


3.00, 


2.18* 


61 J42 


1.040 


3. 37 


4.80 


L59. 


27 


» 4 


224 


1 


7.2, 


.8 


1.73 


,1.28 


,57. 70. 


1.-041 


3.30 


4,08 


2.95 


29 


5 


251 


1 


7.1 


.9 


2.(J3 


L54 


.64.77 


1.052 


;2.27 


7.5b 


3.94 


30 


5 


285 


1 


7.2 


1.0 


1.82 


, 1.57 


56. 91 


1.049 


3.07 




3. 03 


31 


6 


324 


1 


7:4 


.9 


1.67 


1.54 


68. 68 


1. 048 


3.3d 


5.81 


2.58* 


Aug. 2 


•7 


357 


1 


7.3 


1.0 


1.86 


1.46 


67. 02 


1.-057 


2. 89 


8.72 


2.92 




8* 


391 


1 


7.7 


1.1 


2.05 


1.54 


6§. 16 


L051 


.3.14 


7.16 


2.64 


3 


*9 


5 39£ 


1 


5.Y 


1.2 


2: 06 


L45 


'60/68 


L040 


2.36 


4.85 


4 


9 


428 


1 


7.0 


.8 


1.67 


1.21 


64. 09 


1.060 


2.51. 


10,05 


2. 39 


6 


9 


511 


1 


7.5 


L3 


*2, 08 


1.52 


69.57 


1. 049 


2.87 


6?5l 


'2.68 


7 


9 


539 


1 


7.5 


1.1 


1. 86 


1.38 


68. 32 


' 1. 052 


2.82 


7.70 


2.65 


9 


9 


573 


1 


8.6- 


,9 


1. 40 


1: 07 


64. 93 


1,059 


2*54 


9.55 


2.64 


5 


& 


469 


1 


7.4 


1.3 


1. 96 


st 52 


68.12 


1.044 


2:^8 


,5.32 
5.87 


2.96 


5 


8 


470 


1 


7.4 


1.1 


1.50 


1,12 


69.58 


1,046 


2.95 


2.60 


5 


8 


471 


1 


7,6 


1.0 


1.67 


L*27 


69.50 


1.053T 


"2. 62 


£47> 


4. 11 


5 


*8 


472* 


1 


7.2 


1.1 


1.65 


1.24 


69.73 


1.049 


3.15 


7.20 


LOO 
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Bo. 
.Bo. 
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1. 00 
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1.40 
1.40 
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1.32 
1.21 
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1.92 
1. 40 
1.27 
1.60 
.97 
1.50 
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13.87 
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2.73 
1.97 
2.78 
4. 82 
2,03 
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2.02 
2. 33 
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3.97 
4.21 
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5.40 
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8.79 
3. 04 
3.29 



Dark green, watery. 
Do, 

Dark green, starch r. 
Do, 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Dark green, aoine 
staroli, 
Do. 
Do. 
Do. 

Dark green, starchy. 
Do. 
Do. 
Do. 

Dark green, some 
starch. 
Do, 
Do. 
Do, 

Dark greon, starchy. 
Do. 
Do. 
Do- 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
DarkgreAii. 
Dark green, starchy. 

Dark green. 
Do. 
Do. 
Do. 
Do. 



Dark green. 
Green. 
Dark greon. 
Light Drovm. 
Light green. 
4. 24 Dark green, 
2. 03 Do. 
*5.57* Do* 
2.72 Do. 
2. 93 I Light brown. 



* Topped Angnat 1. 
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2. 47 


L98 


56.79 


1. 083 



0 

3 

Pr. ct. 
4, 67 

4.60 

3. 38 
4.91 

4. 74 

4. 73 

5. 20 
4. 84 
4. 84 
4. 04 
4.38 
4. 39 
4.19 
4.27 
4. 23 

3. 99 

4. 61 
4.38 
3. 74 
4.16 
4. 37 
4. 61 
3. 17 
3. 48 
4. 11 
3. 43 

2. 96 
3. 44 
3.24 
3.48 
3.36 
3.40 
3.41 
3.56 

3. 03 
3. 14 
2. 97 
3. 32 
3.11 

2. 93 
2.05 
3.13 
2.32 
3.27 
2.58 
2.78 
2.15 
2.84 
2.70 
2.60 
1. 92 
2.18 
2.01 
2.34 
1.75 
L99 
2.16 
1.68 
1. 87 

3.39 
1.83 
1.86 
1. 50 
L78 
2.01 
1. 26 



o 

o 



! P/\ ct. 
! 2.49 

3,56 
3. 73 
2.00 
3.05 
L 99 
3. 86 
1. 61 
3. 73 
5.02 
5.74 
5. 85 
5.94 
6.88 
8.94 
9. 07 
7,17 
8.26 
7. 68 
7. 65 
7. 89 
5. 68 
8.84 

8. 60 
6.47 
9.42 

9, 88 
8. 08 
9. 85 
9. 31 
9. 75 
9,08 
8. 90 
9,15 
9.16 
9.58 
9.48 

10.08 
9.37 

10.46 
8.61 
9.33 
11.01 
10.45 
9.97 
10.79 
13.51 
9.31? 
6. 86? 
8.44? 
12.09 
12.52 
12.77 
12.91 
12,68 
12.67 
12. 73 
14. 62 
12. 75 

1L31 
14, 07 
14,18 
14.26 
12.65 
12. 50 
14*81 



53 



8J5 



Pr. ct 

2. 34 

1.46 

3. 20 
3.64 

1. 47 

2. 56 
1.54 
2.40 

1. 71 

2. 28 
2. 42 
2.43 
2.07 
2.43 
2.38 
1. 86 
1. 83 
1. 87 
2. 99 
2. 
2.35 
2. 19 
2, 40 
2. 59 
2. 03 
3,07 
2. 81 
2.98 
2. 59 
3. 14 
2. 69 
2. 58 
2. 21 
2.84 
2. 72 
2.32 
2. 31 
2.83 
2.85 

2.60 

2.61 

3.14 

2. 63 

2.10 

2.31 

2. 69 

2,04 

4.12? 

6. 67? 

5. 89? 

2.90 

3. 55 

3.02 

2. 89 
3. 11 

3, 56 
2.93 
2. 66 
3. 77 

2.75 
3.49 
3.64 
.63? 
3.38 
3.74 
3.97 , 



Bemarks on juice. 



Dark green, som© 

staroh. 
Bark green, starchy. 

Do. 

Do. 

Do. 
- Do. 

Do. 

Do. 

Do. 

Do. 

Light green, atarcliy. 
Do. 

Dark green, starchy. 
Light green, starchy. 
Dark green, starchy. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do* 

Do. 

Do. 

Do. 

Do. 

Do, 

Do* 

Do. 

Do. 

Do. 

Do* 

Dark green, some 
starch. 
Do. 
Do. 
Do. 

Dark green, starchy. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Ifo. 

Dark green, some 
starch. 
Do. 
Do, 
Do, 

Dark green, starchy. 
Do. - 
Do. 
Do; 



REPORT OF THE COMMISSIONER OF AGRICULTURE, 
ANALYSES OF JUICES FROM SORGHUM— Continued. 



Date, 



Sept 30 
Oct 4 
6 
8 

IB 
14 
15 
17 
19 

in 

25.. 
2T 
2* 
. 30 
Hoy. 21 

6 
8 
9 

10 . 
13 
15 
16 
18 
13 



20 
27 
29 

Deo* *V 
3 

10 
15 
17 



15* 

16 

16 

16 

16 

17* 

17 

17 

17 

17 

17 

17 

18 

18 

17 

18 

18 

18" 

18 

18 

18 

19 

19 

19 

19 

m 

,19 
19 
19 
19 
19 

II 

19 
19 



<2685 
2735 
2790 
2876 
2965 
2991 



8115 
SI48 

8203 
8264 

3802 
8333 
3378 
3446 
3461 
8472 
8492 
3527 
3544 
3547 
3552 
3555 
,355* 
3559 
3561 
3564 
3560 
8568 
8570 
3572 
8574 
3576 
3578 
3580 



3 



7,6 

9,6 

8 t $ 

9.9 

9.0 

7.5 
10. 0 

9.0 

7-9 

&8 

8.6 
10,1 

7.1 

9,0 

9.84 

9.3 

8.5 

9,0 

9.*3 

8.0 

mo 

9.0 
8.8 
9,5 
8.6 



In, 
0,7 
1.0 
LI 
1 
9 
11 

M 

9 
11 
LO 
Hi 



10.0 
10.0 
6. 5 
8.0 
8,0 
9.5 
8.0 
8.5 
9,5 
8.8 



B 

1.1 

LO 
LO 

J 

LO 
LI 
9 
LI 

79 
• 9 
LO 



,8 
LO 
LO 
LO 
LO 
LO 
LO 

.8 
LO 
13 



1 



Lbs. 
L23 
2.14 
2.67 
2.79 
178 
2.72 
2.36 
L63 
3.01 
2.71 
2.42 
2 83 
1.32 
2.63 
,<,#«.< 
2.08 
1.49 
2.22 
L67 
2.16 
1. 70 
2. 56 
L58 
1. 45 
1.82 



L94 
% 06 
2.08 
2. 35 
12.21 
I. 52 
L58 
128 
1.94 
2.06 



1 

f 



Lbs. 
1.98 
1. 60 
2.11 
2.05 
1.26 
1. 46 
L61 
117 
187 
2.00 
1.99 
2.19 
1.14 
1. 90 
1.82 
1.69 
L14 
1.91 
1.47 
1.82 
1.45 
2. 29 
1.3G 
1.20 
L 65 
1. 50 
1.61 
1.73 
1.52 
1.92 
1. 92 
1. 33 
L 44 
LOO 
1.62 
1.76 



10 



ft 

I 



Pr. ct 
50.66 
66.85 
65.31 
59.62 
56.00 
71.72 
60. 79 
60.90 
58,35 
59,91 
53. 20 
56. 88 
62. 31 
72. 14 
68. 36 
62. 73 
64. 28 
65. 05 
04,<tt 
63.52 
64. 54 
62. 42 
64. 02 
60. 31 
55.4$ 
57.18 
57.26 
50. 06 
57. 45 
57. 60 
50. 46 
54. 55 

54. W 
56. 25 

55. 77 
43.14 



o 

$? 
s 

o 



10*3 
L076 
1.075 
1080 
L086 
1.083 
1.082 
1.080 
1.085 
1.079 
1078 
1. 083 
L 075 
1.076 
1.082 
1 080 
1 073 
1.079 
1075 
1081 
1073 
1.079 
L 069 
1.079 
1 085 
1. 083 
1 084 
1.083 
L 080 
1 078 
1.071 
1. 071 
1 080 
1 071 
1 079 
1.084 



o 

•3 

.9 

S 

I 

i— t 

o 



Ft, ct 
2. f 68 
153 
1.88 
L56 
1.32 
.99 
1,68 
1.40 
L41 
188 
2. 04 
1.35 
8. 66 
L51 
1. 59 
1.06 
1.01 
168 

1. 55 
188 

2. 09 
1.51 
2. 55 
1.96 
2. 13 
2. 55 
2.38 
2. 03 
2. 58 
3.42 
2. 92 
3.12 
5. 29 
5. 25 
3.68 
3.89 



I 



Pr. ct 

12.37 

13.64 

13T45 

14.46 

15.03 

14.52 

12.69? 

14.66 

14. 31 

14. 14 

13. 34 

15. 06 

11.46 

13. 7§ 

14. 95 
14. 31 
13.44 
13.92 
12.78 
15.44 
12. 23 
13.49 
12. 17 
13. 81 
14.50 

13. 48 
13. 69 

14, & 
12. 55 
1L 64 
11. 53 

9. 23 
10.30 

8. 09 
10, 89 
11.97 



a 

i 



!?Y. ct 
2.73 
3.76 
3.09, 
8.01? 
3.91 
4.78 

eim 

4. 04 
4. 88 
4.82 
4. 01 
5.23 
5.21 
3.90 
3.52 
3.70 
3.20 
3.64 
4. 36 
Lost. 
3.64 
3v'61 
1 40 
3.41 
1.87 
3. 78 
3.72 
3.44 
3/90 
3. 72 
4,69 
4.71 
3. 21 
3.00 
3. 69 
3.51 



Eemarks orf Juice. 



Dark greeft, starcky. 
Do, 

Do. 
Green. 
Dark green. 

Do, 

Do. 
Do. 
Dark olrve. 
Dark green. 
Dark green, starchy, 
Dark green. 
Dirty green. 
Dark green. 
Do? 
Do, 
Dirty green. 
Darirgreen. 
Do* 

_ ^rkgraen, 
- Do. 
Dirty green. 
Green. 

Dark* green. 



Tabus No, 24,— Libfjuak. W. H, Lytlk, Yellow Springs, Okio. 



„ <u . 

my 21 

27 


1 

«> 

M 


77 
212 


2 
1 


6,2 
7,8 


L0 
.9 


5.10 
2. 13 


3*91 
1.67 


48.28 
63, 57 


L 033 
L 036 


4.42 

5,13 


2.33 
155 


148 

LOBt. 


Dark greeny iftarouy, 


27 


3 


213 




8.1 


L0 


2 53 


198 


64, 75 


L035 


5. 11 


2. 01 


196 


Dark green 


27 


4 


214 


\ 


8.4 


.8 


L97 


151 


60.16 


1.038 


5.06 


2.23 


2.73 


Do, 


80 


$ 


278 


1 


8. 0 


.8 


2.31 


180 


Ofc 32 


L045 


4. 78 


4,32 


2. 29 






5 


849 


1 


8,0 


L4 


2.76 


2.20 


66. 40 


L 048 


4. 77 


5,20 


1.48 


lignt green, starchy. 


Aug. | 


6 


882 


1 


813 


18 


2.82 


2. 19 


66. 33 


1.048 


4. 65 


5.62 


2.04 


Do. 


4 


$ 


422 
528 


1 


6.3 


10 


3.10 


2.23 


60. 79 


1055 


3. 95 


7. 85 


L80 


Dark green, dta^ky. 


7 


7 


.1 


7.8 


L2 


& 15 


2,42 


03. 74 


L 05p 


4.27 


7.09 


2,88* 


light green, staiw* 


9 


8 


565 


' X 


ao 


11 


3. 08 


2.37 


60. 11 


1058 


4, 53 


6. 75 


2.71 


Do. 


11 


fc 


638 


1 


B.5 


.8 


2.04 


1.50 


62. 17 


1054 


4. 26 


7.90 


L83 


Dark green; starchy. 


11 


8 


639 


1 


8,5 


Li 


2.62 


198 


45, 11 


1 056 


4, 40 


7. 62 


J2.18 


Do* 


8 


640 


1 


8.2 


10 


2,82 


2.09 


6(5. 94 


1.054 


4.22 


7.41 


2.03 


Do. 


11 




641 


1 


7.0 


,9 


'2.01 


1.49 


66.27 


1.057 


4.60 


7. 97 


1.90 


Do, 


12 


I 


703 


1 


ao 


L0 


2. SO 


174 


66.86 


L 054 


4. 25 


6.90 


2.42 


Do. 


12 


8 


704 


1 


8.1 




189 


1 40 


66.77 


1 059 


4.20 


8.01 


& 50 


Do, 


12 


8 


705* 


1 


8.0 


.9 


2,11 


1 58 


68.80 


1 057 


4. 08 


7.85 


2.31 


Do. 


12 


8 


706 


1 


7.7 


10 


2. 21 


158 


70.71 


1 060 


4.34 


8. 07 


2. 55 


Do. 


16 


8 


838 


1 


9.2 


1.0 


2. 17 


159 


65.74 


L 000 


3. 73 


S.78 


2.49 


Do. 


10 


8 


834 


1 


8.1 


1,1 


2.28' 


175 


68.97 


1 055 


3.68 


7. 37 


2.46 


Do. 


16 


8 


835 


1 


&2 


1 1 


2.58 


1. 93 


66.03 


L 056 


3.76 


7. 81 


2.45 


Do. 


16 


8 


836 


1 


a 4 


1 0> 


2, 36 


1 63 


67.41 


1057 


4. 55 


7.39 


2,25* 


Do, 


20 


9 


1005 


1 


8.5 


10 


2.56 


184 


63. 97 


1063 


3.24 


9.97 


2.64 


Do, 


21V 


9 


3006 


1 


10.2 


It 


2.23 


172 


66. 92 


1 057 


3.68 


8. 42 


2.00 


Do. 


20 


9 


1007 


1 


9,0 


10 


2,27 


170 


68,41 


1 059 


3,78 


8.70 


2,44 


Do. 


20 


9 


1008 


1 


ao 


10 


2. 38 


1.81 


60, 14 


1 063 


3.64 


9.58 


2,77 


Do. 


24 


10 


1147 


1 


ai 


L0 


2.3$ 


1.62 


69, 04 


1 053 


3.94 


7.67 


2.21 


Do. 




10 


1148 


1 


a. 5 


1 1 


2,85 


2,06 


08. *0 


1060. 


3.44 


9. 44 


2.21 


Do. 


24 


10 


1149 


1 


9,3 


12' 


3.07 


2-27 


67.88 


1 052 


3,91 


7,48 


2.01 


Do. 



Topped August 28. 
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ANALYSES OF JUICES FROM SORGHUM-Continued. 



Date. 


1 
1 

> 

H 


% 

& 

% 

a 
§ 

S 
H 


OD 

CO 
% 

3 
a 

ci 

7*. 


4 
§ 


-P 

© 

1 
1 

«r-» 
P 


1 

3 

o 
IH 


•a 

I 
m 


?6 
CQ 

1* 

Q 


Specific gravity of 
juice. 


0 
3 

CP 
| 

i— < 
0 


3 

% 

s 

§ 

m 


© 

s 


Remarks on. jiftee. 










M. 


In, 


Ebs. 


Zb8. 


JPr. ct. 




J?T* Ct* 


Pr* ct 


Pr; ct. 




Aug. 24 


10 


1150 


1 


a 6 


1.0 


3. 05 


2. 20 


67.43 


L 061 


*3.44 


8.91 


3. 25 


Dark trreen/istarcliY. 


26 


11 


1276 


1 


8,2 


1.0 


2. 34 


L 65 


69. 18 


1. 064 


2. 88 


9.94 


2. 92 


Do. 


26 


11 


12Z7 


1 


9.0 


1.2 


3. 41 


2.42 


67.27 


1. 060 


3. 50 


8.77 


2.54 


Do. 


26 s 


11 


1278 


1 


7,7 


LI 


2. 59 


L96 


65.67 


1. 060 


3. 43 


8, 79 


2.64 


Do. 


26 

Sept. 1 


11 


1279 


1 


7.7 


1.1 


2L66 


1. 93 


64. 77 


1. 064 


3.45 


9.22 


3. 07 


Do. 


12 


1499 


1 


8.4 


.9 


2.45 


L60 


62. 75 


1. 061 


3. 26 


<8.88 


3. 41 


Dark green, some 




12 
























starch. 


1 


1500 


1 


&0 


1.0 


2.74 


L96 


67, 41 


1. 061 


3, 09 


9. 98 


2.48 


Do. 


1 


12 


1501 


1 


9,3 


.9 


2. 41 


1. 72 


67. 56 


1. 059 


2. 89 


9,76 


2. 33 


Do. 


1 


12 


1502 


1 


9.2 


L 1 


2. 95 


2. 23 


65. 81 


1.059 


3. 13 


9, 81 


2. 22 


Do. 


3 


13 


1632 


1 


8.5 


1. 1 


2.77 


1. 94 


67. 00 


1. 062 


3. 04 


10. 33 


2. 31 




3 


13 


1633 


1 


9.5 


1. 1 


2. 20 


1. 68 


62. 35 


1. 069 


2*44 


12^45 


2. 14 


Do. 




it 


1634 


1 


8.3 


1. 1 


2. 86 


9 Aft 


69. 17 


1. 058 


3* 11 


9" (j0 


1, 75 


Do" 


3 


13 


1635 


1 


8.4 


1*0 


L45 


. 94 


65! 73 


L061 


3. 11 


9* g5 


2! 03' 


Do, 


8 


14 


1847 


1 


8.0 


L 0 


2^28 


X* 4\f 


,64. 76 


L068 


2! 20 


10. 07? 


4. 59? 


D» 


8 


14 


1848 


1 


8.0 


1 1 

X* X 


2. 55 


4.. OU 


68l 04 


1. 055 


3. 02 


o! 99? 


3: 83? 


Do* 


8 


14 


1849 


1 


7.8 


1.2 


2l 40 


1. 83 


68! 34 


1. 064 


2! 41 


8! 09? 


5. 24? 


Do* 


8 


14 


1850 


1 


7.6 


1. 1 


2.47 


ll 76 


65.75 


L070 


2. 48 


si 32? 


6. 49? 


l)o„ 


16 


15 


•2039 


1 


8.6 


1. 0 


2. 63 


ll 90 


62. 50 


L 073 


2! 50 


12*. 80 


2. 36 


Do. 


16 


15 


2040 


1 


10.0 


- 9 


2. 35 


L78 


54. 59 


1.074 


2. 09 


13. 21 




Do. 


16 


15 


2041 


1 


7.7 


1.0 


2.45 


L 95 


50. 28 


1.073 


2.42 


12.86 


2." 38 


Do. 


16 


15 


2042 


1 


9,3 


1.0 


L 89 


L60 


61. 48 


1. 075 


2.14 


13.29 


2. 62 


Do. 


20 


15 


2156 


1 


9.8 


1.0 


1.87 


L35 


61. 23 


1. 069 


1. 99 


12. 21 


2, 91 


Do. 


20 


15 


2157 


1 


8.5 


LI 


2*76 


2. 01 


63, 15 


1.071 


2. 17 


XL 75 


3.54 


Do. 


20 


15 


2158 


1 


&4 


L2 


2.75 


2. 02 


62.81 


L074 


2. 49 


12. 52 


2. 68 


Do. 


20 
24 


15 


2159 


1 


9.4 


1.2 


2.40 


1.91 


60. 83 


1.073 


2. 13 


11. 37 


4.72 


Do. 


*6 


2387 


1 


9.1 


L2 


2.94 


2. 18 


60.68 


1. 078 


1. 65 


13. 96 


3.78 


Dftrlc CTTPATI souid 

J~r(Vxt%. ^J.LvU| 


24 


16 
























starch 


2388 


1 


10.3 


L0 


2.20 


1. 67 


63, 27 


1. 077 


1. 51 


14. 06 


3.70 


Do. 


24 


16 


2389 


1 


9,0 


L 0 




JU tJJL 


60. 64 


1. 077 


l! 68 


13! 93 


4. 35 


Do^ 


24 


16 


2390 


1 


8.4 


L2 


2. 46 


L 90 


64! 03 


1. 072 


3*. 03 


ll! 20 


3. 77 


Do! 


27 


16 


2550 


1 


8.0 


1.3 


3* 26 




02. 05 


1. 074 


2. 15 


12] 33 


3. 39 




27 


16 


2551 


1 


8.3 


.9 


1- 99 


L41 


65! 00 


1. 073 


2! 25 


111 65 


3. 85 


Do. 


27 


16 


2552 


1 


9.6 


1. 1 


2. 40 


L 78 


61. 60 


1. 075 


1. 97 


13.42 


3, 04 


Do. 


27 


16 


2553 


1 


7.9 


1.1 


2. 05 


L 51 


58. 28 


1. 083 


1. 45 


14! 64 


4. 05 


D<>. 


30 


16* 


2686 


1 


7.2 


LI 


1. 65? 


2, 32 


62. 62 


1. 073 


3. 11 


11. 92 


2. 82 


Do. 


Oct 4 


16 


2736 


1 


8.3 


1.0 


3. 05 


L45 


60. 35 


1. 081 


L 60 


14. 43 


4. 13 


Do. 


6 


16* 


2791 


1 


6.2 


LI 


2. 28 


L 94 


66. 04 


1. 0G8 


3. 86 


9.67 


3. 19 


Do. 


S 


16 


2877 


1 


9.5 


LI 


1. 15 


1. 65 


59. 49 


1. 079 


1. 83 


14. 44 




Greeu. 


13 


16 


2966 


1 


8.6 


.8 


1. 72 


L08 
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Do. * 
Llghtgrecn, starchy. 
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8.4 


,9 


1.64 


1.21 


63. 27 


1.077 


1.67 


13. 62 


3.57 


Bo. 


18 


B465 


1 


9,3 


.8 


1, 42 


1. 20 


66.24 


1. 077 


1.21 


13. 96 


3. 84 


Bo. 


9 


18 


3476 


1 


9.5 


1.0 


2.44 


2.00 


65, 05 


1. 076 


1. 38 


13. 74 


3. 56 


Bo. 


15 


18 


3531 


1 


9.5 


.9 


1.96 


1. 53 


63. 31 


1. 082 


1.51 


14.87 


3. 17 


Bo. 



Table No- 26.— Sumac. Willis Pope, Alabama. 



T*iVr 0*7 

o uiy tik 


JL 


Q4Q 

&&£t 




Q. U 


1 A 

1. M 




o on 
O, ov 


At €tA 

41. 64 


*l f\A t 

1. 041 


A OA 

4. 80 


2. 99 


2, 58 


Yery dark green. 


9*7 


n 
« 




n 

a 


tt a 

t>. Q 


1 A 
1. 0 


A AH 

4. 4o 


O A A 

6, 44 


58. 51 


1. 041 


5. 07 


3. 11 " 


2. 39 


Bo. 


31 


o 
o 


AAA 


1 


O A 


1.0 


2. 14 


L72 


66. 88 


1. 047 


5.27 


4. 50 


2,22 


Bark green, starchy. 


9.1 


A 

4 


o23 


1 


O 1 

8, 1 


. 9 


1. 92 


1.49 


68. 39 


1. 041 


5. 12 


3. 47 


1.88 


Bo, 


Aug. 2 


4 


356 


1 


ao 


1.0 


2. 14 


1.71 


68 55 


L 048 


5. 18 


4.73 


1.49 


Light; green, starchy. 


3 


5 


390 


1 


8, 0 


1.1 


2.81 


1, 78 


67. 45 


1. 052 


5. 35 


art 


JL. i <7 




6 


6 


510 


1 


8.7 


LI 


2. 05 


1.59 


66! 62 


l! 054 


4! 95 


6.63 


2. 08 


Bo. 


7 


6 


538 


1 


9.5 


1.0 


2, 33 


1.84 


67. 66 


1. 056 


4.79 


7.16 


2. 16 


Bo. 


9 


7 


572 


1 


9.5 


1,0 


2,30 


1.85 


66.43 


1. 053 


4. 75 


6. 68 


2.29 


Bo. 


11 


7 


650 


1 


8.3 


1.1 


2.56 


1. 93 


66.81 


1. 055 


4. 86 


7. 17 


L 67 


Bo. ' 


11 


7 


651 


1 


8.2 


1.0 


2.25 


1.75 


66. 75 


1. 054 


4.95 


7. 69 


1. 02 


Bo. 


11 


7 


652 


1 


8,1 


1,0 


2.09 


1.59 


65. 05 


1. 059 


4.66 


7.85 


2.32 


Bark green, watery. 


11 


7 


653 


1 


8.0 


1.1 


2, 39 


1. 79 


65. 03 


1. 056 


5. 15 


7. 36 


1. 60 


Bo. 


13 


8 


732 


1 


9.0 


LO 


2.28 


1. 70 


67.46 


1. 061 


4. 28 


8. 65 


2.24 


Bark green, starchy* 


13 


8 


733 


1 


7.5 


1.0 


2. 35 


1, 75 


68.31 


1. 055 


4. 50 


7. 13 


2. 16 


Bo. 


13 


8 


734 


1 


9.0 


.8 


1.76 


1. 15 


65. 42 


1. 062 


4.93 


8. 83 


2. 27 


Bo. 


13 


8 


735 


1 


8.1 


1.1 


2. 18 


1. 64 


65.10 


L 060 


4. 91 


7.83 


2.78 


Bo. 


17 


8 


863 


1 


9.5 


1,0 


2. 16 


1. 66 


66.16 


1. 055 


4. 58 


6. 90 


2.17 


Bo. 


17 


8 


864 


1 


9.5 


1.0 


2. 22 


1. 68 


65. 58 


1. 063 


3. 73 


9.33 


2.42 


Bo, 


17 


8 


865 


1 


8.6 


1.0 


2. 33 


1.69 


66.71 


1. 064 


3. 97 


9,37 


1. 95 


Bo. 


17 


8 


866 


1 


7.9 


1.0 


1.96 


1.47 


65.59 


1, 064 


4. 22 


9.20 


2.23 


Bo. 


20 


9 


1033 


1 


9.9 


1.0 


2.12 


1. 66 


67, n 


L 063 


3. 74 


<*) 




Bo, 
Bo. 
Bo. 


20 


9 


1034 


1 


86 


LI 


2. 59 


2. 01 


69. 89 


1. 057 


3. 77 


<*> 
(*> 
<*> 
10. 55 




20 


9 


1035 


1 


7.7. 


LI 


2. 22 


1.74 


68. 57 


L 061 


3. 33 




20 


9 


1036 


1 


8.4 


1.1 


1,65 


1.87 


69. 29 


1. 062 


4. 51 




Bo. 


24 


9 


1175 


1 


9.2 


1.0 


2.20 


1.87 


53. 18 


1. 065 


3.30 


*2." 25* 


Bo. 


24 


9 


1176 


1 


8.4 


.9 


2. 01 


L51 


68. 51 


1. 064 


3. 21 


10. 23 


2.44 


Bo. 


24 


9 


1177 


1 


8,0 


L0 


2,38 


L 76 


68. 50 


1. 065 


3. 83 


9.92 


2.07 


Bo. 


24 


9 


1178 


1 


8,2 


1.1 


2.44 


1.75 


64. 07 


1. 061 


4, 01 


8,57 


2.74 


Bo. 


27 


10 


1307 


1 


9.6 


LO 


2.23 


L 70 


54.46 


L067 


3.40 


10.68 


2, 93 


Bo. 


27 


10 


1308 


1 


7.6 


1.0 


2.74 


1. 97 


68.17 


1. 061 


3. 56 


9.15 


2. 23 


Bo. 


27 


10 


1809 


1 


9,0 


LI 


2. 37 


L74 


69. 06 


1. 068 


3. 92 


8.39 


2, 67 


Bo. 


27 


10 


1310 


1 


7.9 


1.0 


2.60 


L79 


54. 55 


1, 068 


3. 63 


10.65 


2.71 


Bo, 


Sapl 1 


11 


1527 


1 


9.3 


1,0 


1. 93 


L35 


65.84 


1.060 


3. 64 


9.44 


2. 25 


Bark green, soma 


























starch. 




11 


1528 


1 


9.3 


1.1 


2.73 


2. 05 


54.19. 


1. 065 


3. 03 


10. 81 


2. 50 


Bo. 




11 


1529 


1 


7.5 


1.0 


2.03 


1,42 


66. 20 


1. 062 


3. 88 


9.81 


2, 83 


Bo. 




11 


1530 


1 


8.0 


LO 


2.49 


L73 


68, 66 


1. 061 


3. 12 


9. 19 


3. 06 


Bo. 




12 


1676 


1 


9.1 


LO 


1, 93 


1.35 


61.95 


1, 071 


2. 51 


11.83 


3.26 


Bark green, starchy. 




12 


1677 


1 


8.1 


1.1 


2. 96 


2.12 


68.29 


L 052 


3. 85 


7.54 


L08 


Bo. 




12 


1678 


1 


9.1 


L0 


1. 89 


1.60 


65.70 


1. 067 


3. 06 


11, 10 


2. 71 


Bo. 




12 


1679 


1 


9.0 


1.1 


2.55 


L80 


62.93 


1. 064 


3. 31 


9. 55 


3. 31 


Bo. 


9 


13 


1876 


1 


9.5 


LI 


3. 69 


2.55 


64. 30 


1.069 


2. 08 


12. 02 


2.56 


Bark greeu T some 
starch. 


9 


13 


1877 


1 


9.0 


.9 


2,16 


1.48 


68. 75 


1. 061 


2. 82 


10. 49 


2. 05 


Bo. 


9 


13 


1878 


1 


9.0 


.8 


1. 73 


L14 


69.96 


L 046 


3, 82 


6.36 


L48 


Bo. 


9 


13 


1879 


1 


8.5 


..7 


1. 17 


,.74 


60. 60 


L049 


4. 40 


5.' 82 


L97 


Bo. 


17 
17 


14 
14 


2070 
2071 


1 


8.8 
9,7 


LI 
L0 


2.55 
2. 30 


L75 
1.73 


57. 93 
65. 01 . 


1. 080 
1.067 








Bark green, starchy. 
Bo. 


1 


3, 02 


10. 80 


3, 00 



*Not mverteu* 



76 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

ANALYSES OF JUICES FROM SORGHUM-Continued. 



* 

Bate, 


Development". 


1 

p 
g 
fan 


3 
% 

•s 

R 


i 

Pi 


Diameter at butt. 


S 

bo 


Stripped weight. 


m 
1 

<D 
CP 


«M 

c 

>J 

T? 

a 

8 
to 










Ft 


iW. 






Pr.ct 




Sept, 17 


14 


•2072 


1 


7.5 


1 A 


2. 51 


JL. ou 


05. 50 


t071 


17 


•% A 

14 


2073 


1 


8.0 


1 A 
I. 1/ 


2. 20 


JL. v>Ci 


54. 60 


1. 077 


20 


1 A 

14 


2184 


1 


,9.0 


« y 


1. 70 




Go. 86 


1. 058 


20 


1 A 


2185 


1 


8.5 


1 A 


2.35 


1 74. 
JL* 


61.65 


1. 075 


20 


14 


2180 


vl 


8.3 


1 1 


2.02 


1. Oa 


57.97 


1.075 


20 


14 


W 1 


1 


7.4 


1 A 


'1.82 


A, Q\J 


62. 54 


1, 071 


24 


15 


2415 


1 


9.8 


1 *7 
X. J. 


2,10 


1 r.A 


02. 11 


1. 076 


24 


1 ft 
15 


2416 


1 


9.5 


1 i 
1. A 


1.74 


.1. .£0 


01.72 


1,076 


24 


15 


2417 


1 


9.5 


1. 0 


1.-80 


i. 125 


03. 55 


1. 079 


24 


15 


2418 


1 


8.2 


1. 0 


2. 17 


1. 0/ 


00. 09 


1. 080 


27 


its 


2578 


1 


10.0 


J.0 


2, 28 


.•84 


55. 20 


1. 074 


.27 


JLO 


2579 


1 


10,0 


1 A 


2.20 




57. ao 


1. 080 


27 


16- 


2580 


1 


7: 2 


.8 


1. 41 




59. 28 


1. 007 


27 


1G 


2581 


1 


9.1 


1.0 


1.98 


1.44 


57. 65 


1. 072 


Oct* 1 


16* 


2693 


1 


7.0 


1.8 


2. 16 


1.75) 


04. 70 


1. 075 


4 


16 


2743 


1 


9.4) 


1.1 


2. as 


1,67 


fit 57 


1. 080 


7 


1G 


2811 


4 


10.4 


1.0 


2. 44 


1.74 


64. 05 


1.082 


11 


1G 


21)03 


1 


8.0 


1.0 


2.42 


1.87 


02. 22 


1. 083 


13 


10 


2973 


1 


8.1 


1.2 


■ft "01 


2. 00 


58. 17 


1. 088 


14 


17 


2999 


1 


0.6 


1.1 


2. 38 


1.71 


02. 19 


1, 080 


15 


17 


i*41 


1 


9.9 


1.1 


2.12 


1. 47 


02. 22 


1. 080 


19 


17 


8099 


1 


8.0 


1.0 


2. 81 


1. 04 


58. 58 


1. 088 


20 


17 


8120 


1 


9.1 


.8 


1.78 


1.36 


57. 37 


1.082 


21 


17 


8166 


1 


9.G 


1.1 


2. 20 


1.72 


00. 10 


1, 085 


25 


17 


§21° 


1 


9.0 


LI 


2.31 


1. 89 


00. 20 


L 084 


27 




§272 


.1 


9.0 


1.0 


1.87 


1.40 


01. 20 


1. 084 


20 


18 


88ll 


1 


ao 


L0 


1.8a 


1.40 


60. 00 


1.081 


8Q 


18 


8341 


1 


9.4 


1.0 


1.67 


1.52 


59. 71 


1. 080 


ISTov* 3 


18 


8390 


1 


7.5 


1.0 


2.18 


1.88 


64. 39 


1. 081 


5 


18 


8420 


1 


9.5 


1.1 


1. 98 


J. 01 


58, 33 


I. 080 


9 


18 


8480 


1 


6.0* 


LI 


2. 05 


1.97 


55. 58 


1.001 


n 


18 


8504 


1 


7,8 


1.0 


1.00 


1.40 


64. 50 


1.072 



m 

8 
I 



Pr, ct 
2.57 
2. 30 
3.84 
1.91 
2.50 
2.42 
1.89 
2.15 
1. 56 
1. 55 
1.98 
1. 38 
L 73 
2.74 
2.70 
1. 21 
1. 02 



.09 
.63 
.66 
.02 
.78 
1.32 
1. 35 
1.93 
1.56 
1.27 
1. 17 
1.70 
2.21 
1.09 



Pr. ct 
It 22 
13.63 
8. 97 
18. 94 
13.71 
12.56 
12.88 
12. 13 
14. 03 
14. 16 
11. 83 
13. 07 
11*53 
11. 09 
12. 70 
16. 48 
13. 72 



3 

•9 

i 



Remarks on juice. 



15. 55 

14. 98 

13. 91? 

15. 84 
14. 04 

14. 56 
15. 15 
15.80 
11. 48 
14.38 
14.34 
14. 41 
12. 34 
12. .13 



Pr.ct 
3. 86 

3, 34 
1.98 
3.23 
2.54 
'3.09 

4. 00 
4. 17 
3. 82 
3. 92 
4. 25 
5. 12' 
3. 05 
3, 38 
3. 36 
3. 91 
3.84 



4. 22 
3.87 
6.48? 
5. 07 
4. 68 
5.64 
4. 38 
3. 20 
6. 33 
5.48 
4.24 
3. 48 

.65? 

3. 50 



Dark greeri, starcHy. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
* Do. 
Dark green. 
Dark green, starchy, 

Dark green. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 
Green. 
Dark green. 

Do. 
Light green. 
Dark green. 

Do; 
Dark olive. 
Dark greei*. 



Table No. 27.—: 



JMy 26 


1 


197 


2 


8.3 


0.8 


26 


«> 


198 


1 


7.3 


.8 


26 


3 


199 




H.2, 


.8 


26 


4 


200 


1 


9.1 


.9 


Aug, 10 


& 


000 


1 


10,0 


1.0 


12 




723 


1 


v.r> 


.9 


1ft 


4 


961 


1 


13.0 


tl 


19 


4 


962 


1 


.12.2 


.8 


19 


6 


963 


1 


ia.2 


t 0 


10 


G 


964 


1 


9.4 


tr 


19 


6 


965 


1 


11.6 


.9 


19 


6 


966 


1 


ltl 


ti 


23 


6 


110$ 


1 


12.7 


1.8 


2» 


6 


1106 


1 


12.5 


t2 


24 


7 


1187 


1 


13,0 


to 


24 


7 


1188 


1 


12.6 


to 


28 


7 


1873 


1 


13.1 


tl 


28 


7 


1374 


1 


12.1 


to 


28 


8 


1375 


1 


12.6 


1.2 


28 


8 


1376 


1 


12.1 


,9 


Sept. 2 


9 


1581 


1 


12*6 


.9 


2 


9 


1682 


1 


12.0 


tl 


7 


10 


1785 


1 


13.8 


1.3 


7 


10 


1786 


1 


11.0 


.9 


7 


11 


1789 


1 


12.6 


tl 


7 


11 


1790 


1 


11.1 


tl 


14 


12 


1981 


1 


10.9 


t3 


14 


12 


1982 


1 


9.1 


.8 


22 


13 


2289 


1 


9.5 


tl 


. 22 


13 


2290 


1 


12.6 


1.8 



I A8TODOX. It W. A 1 KENT, 



X .19 


2. 48 


59. 56 


1. 037 


! 2. 53 


1. 53 


t 13 


54. 4:i 


1.039 


3.49 


2. 77 


2. 09 


61. 81 


L 034 


4.63 


2. 05 


1.61 


02, 86 


L 035 


4.69 


1.72 


1.40 


66. 30 


t 054 


3.29 


1/38 


toi 


05. 76 


.1,003 


2.70 


3. 21 


2. 64 


68,45 


1.046 


2. 84 


2.04 


2.17 


70. 14 


1. 044 


3. 71 


3.05 


2.45 


67. 49 


1.048 


4,30 


2. 30 


1.85 


66.39 


1. 048 


4. 74 


L 94 


.1.58 


69. 82 


1.057 


1 40 


2.00 


2. 05 


67, 31. 


1 057 


2.84 


2.00 


2.12 


70. 05 


1, 042 


4.61 


3.04 


2. 09 


79. 02? 


1.042 


4.82 


2. 85 


2. 27 


66. 83 


1.057 


2. 32 


2.44 


2. 06 


68. 71 


1.057 


2.31 


3.28 


2. 69 


70. 17 


1.057 


5. 61 


2. 13 


1. 69 


61.79 


1. 063 


1.72 


3. 00 


2.88 


66.32 


1. 059 


1. 53 


2. 27 


t 73 


48. 06 


1 054 


2.80 


i 15 


1.61. 


64. 07 


t 060 


1.42 


3. 24 


2.83 


68.84 


1.055 


3.26 


4.14 


3.80 


67.81 


tOG4 


3.51 


t61 


L12 


60.80 


1.075 


2.17 


2.88 


2.19 


66.24 


1.049 


1 13 


2,46 


1.79 


65. 11 


1 062 


1 05 


3,26 


2.45 


67.36 


1 044 


1.92 


1.20 


,88 


67. 75 


1 066 


,87 


2, 10 


1.59 


64. 92 


1.067 


1.02 


3.83 


3.27 


63.16 


1.068 


3,45 



* Topped August 28. 



COKESBURY, S. C. 



4.19 


3.02 


Dark green. 


4. 00 


2. 06 


Do. 


2. 72 


1,64 


Dark green, staTehy; 


2* 48 


1 77 




7.98 


L43 


Do! 


10. 41 


2.32 


Do. 


6.72 


2. 39 


Do. 


5. 80 


2. 08 


Do. 


7, 39 


.81 


Do. 


5. 58 


2. 13 


Do, 


9. 43 


2. 88 


Do. 


0. 08 


1.94 


Do. 


4.94 


t 25 


Do. 


4. 70 


1.42 


Do. 


9. 93 


2.-.08 


Do. 


9.49 


2.39 


Do. 


7. 15 


1.81 


Dark green, watery. 


It 33 


2. 90 


Dark green, starchy. 


10. 54 


2. 99 


Do. 


8. Ol- 


2.25 


Dark green, watery. 


lO. 72 


2. 86 


Dark green, some 
starch*. 


8. 49 


2.04 


Do. 


8, 14? 


5. 03? 


Dark green, starchy. 


4.56? 


t 55? 


Bo. 


6. 37? 


4. 51? 


Do. 


9. 40? 


4. 52? 


Do. 


5. 97 


2. 35 


Light green, some 
starch. 


9. 98 


4.63 


Do. 


12. 59 


2.56 


Dark green, some 


It 26 




starch* 


2.05 


Do. 
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ANALYSES OP JUICES PROM SORGHUM— Continued. 



Date. 

* 


i 

ft 


» 

're 

•a 

o 

O 

sa 
I 


« 

M 

•a 

"« 
O 

8- 
p? 

M 


W 

to 

§ 
Hi 


+5 

% 

c* 
u 

§ 
S 


Total weight. 

. -i — - - i.— 


faC 

1 

s> 
>— j 

!§ 
m 


Juice expressed. 


?. 

2 0 


•1 

A 

<s> 

, . O 
' O 

a 

O 


Sucrose in juice.. 


.9 

p; . 
03 

CO 


4 

xwenicU KB on juice , 


i 








Ft. 


In. 


Lbs. 


Los. 


Pr. ct 




Pr.ct 


Pf+cL 


Pr.ct 




Sep*fc. 23 


14 


2350 


1 


12.6 


1.2 


3,41 


2.87 


68.28 


1, 056 


3.47 


8/06 




Dark green, some 


























starch. 


23 


14 


2351 


1 


13*5 


1.1 


2, 86 


2. 42 


66.73 


1. 058 


1. 12 


10.49 


2.52 


Do. 


25 


,15 


2490 


1/ 


11.6 


. 9 


2.62 


2, 29 


67. 50 


1. 048 


1. 34 


8.45 


2. 19 


Do. 


25 


15 


2491 


1 


1L5 


9 


1.74 


1. 37 


65.11 


1. 068 


2. 69 


11. 63 


2. 77 


Do. 


27 


1$ 


2586 


1 


13.5 


1.3 


3. $9 


3, 22 


61. 49 


1. 070 


1, 62 


13. 11 


2. 61 


Dark green, starchy. 


27 


16 


2587 


1 


14,7 


"M 


3. 15 


2. 75 


61.36 


1, 066 


1. 83 


11. 52 


3.02 


Do, 


Cini ^ 






\ 


1 1 1 


1. 1- 


2, 60 


2. 02 


62. 75 


1, 083 


> t u 


16. 28 




Dr> 


7 


10 


2825 


1 


ao 


ji!o 


1.52 


l!31 


52. 68 


l! 0(50 


4. 21? 


8.48? 


7.12? 


Green- 


15 


16* 


3018 


1 


4.0 


1.2 


2. 60 


2, 34 


67. 51 


1. 070 


1. 30 


13. 42 


3,41 


Light green. 


16 


17 


! 3055 


1 


11,0 


1.0 


1. 76 


1.41 


56. 65 


1. 086 


1. 04 


16. 07 


5. 28 


Dark green. 


22 


17 


3175 


1 


13.1 


1. 2 


3.12 


2.67 


54.43 


1. 085 


.98 


15. 92 


4. 95 


Do. 


26 


17 


3239 


1 


10.4 


1.1 


2.00 


1,80 


61. 71 


1. 088 


1. 95 


16. 15 


3.97 


Light green. 


Nov. 4 


18 


3416 


1 


13,5 


1.3 


2. 68 


2.46 


65. 27 


1. 070 


4. 53 


11.04 


2.68 


Dark green. 


13 

• 


18* 


3517 


1 


6.0 


1,2 


1.58 


1.54 


64.62 


1, 079 


L 04 


14. 31 


3. 88 


Do? 



Table No. 23.— Imphee. D. W. Aiken, Cokesbury, S. C. 





X 


30| 


1 


7.3 


0 9 


1. 79 


1. 40 


64.21 


1. 048 


6jC8 


4.08 


1.83 


Dark <*re*>ii. 


SI 


% 


834 


1 


7.3 


1.0 


1.44 


1. 12 


64.30 


1. 052 


6. 33' 


4.43 


2. 60 


Dark green, starchy. 


Ang. 2 


3 


373 


2 


7.9 


.8 


2. 63 


2. 02 


68. 61 


1. 049 


5,56 


4.79 


2, 71 


Light green. 


2 


4 


374 


1 


7.7 


.8 


1.42 


1.06 


68.13 


L 052 


5,44 


5.37 


3. 64 


Do. 


3 


5 


400 


1 


7.7 


1-0 


1. 43 


1.29 


67.06 


1. 053 , 


6.13 


5.73 


1,57 


Light green, starchy. 


5 


5 


486 


1 


8.0 


1.3 


2. 42 


1.94 


65.19 


L 054 


5.2* 


5.31 


3. 10 


Dark green, starchy. 


9 


6 


592 


1 


8.5 


.9 


L80 


1.40 


64.52 


1.058 


3. 34 


8.84 


2.75 


Do. 


. 39 


6 


955 


1 


8.5 


1.1 


2, 40 


1.87 


64. 03 


1. 063 


3. 77 


8.22 


4. 05 


Do. 


19 


6 


956 


1 


8.6 


1.0 


2. 09 


1. 66 


63. 71 


1. 056 


4.94 


7.02 


2. 48 


Do. 


19 


7. 


957 


1 


9.4 


1.1 


2, 33 


1.73 


67.43 


1. 061 


4. 52 


8.47 


2.70 


Do. 


19 


7' 


958 


1 


8.5 


.9 


1, 85 


1,40 


62, 99 


1. 063 


4. 64 


7.70 


3.79 


Do. 


19 


8 


959 


1 


7.6 


1.0 


2.38 


1.62 


62. 60 


1.065 


4.32 


9. 28 


2. 93 


Do. 


19 


8 


960 


1 


9.0 


.8 


1. 59 


1. 30 


57.46 


1. 063 


4.82 


8.33 


3. 22 


Do. 


23 


9 


1113 


1 


9.6 


1.1 


2.99 


2.17 


64*34 


1. 060 


4.71 


7.95 


2.39 


Do. 


83 


9 


1114 


1 


8,9 


1.0 


2.37 


1,71 


61. 00 


1,066 


4. 16 


9. 78 


3., 00 


Do. 


25 


9 


1235 


1 


9.5 


1.1 


2.93 


2.11 


64.89 


1. 065 


4. 26 


9.78 


2. 25 


Do. 


25 


9 


1236 


1 


8.5 


.9 


1.81 


1. 25 


64.65 


1. 070 


3. 50 


11. 03 


3. 09 


Do, 


30 


10 


1429 


1 


8.0 


.9 


2. 10 


1.49 


ea 12 


1. 063 


3.95 


9. 67 


2. 51 


Do. 


30 


10 


1430 


1 


8.9 


.9 


2.00 


1.36 


65. 16 


1. 063 


4.32 


9. 31 


2. 55 


Do. 


Sept, 2 


11 


1589 


1 


8.4 


1.1 


1. 80? 


2. 12 


64.46 


1. 062 


3. 65 


9.01 


2.69 


Dark green, some 


























starch. 


2 


11 


1590 


1 


8.1 


1.0 


1,91 


1.33 


64.08 


1. 069 


3. 18 


1Q.75 


3. 24 


Do. 


8 


12 


1798 


1 


8.4 


1.1 


2. 50 


1. 82 


62. 24 


1.068 


3. 38 


11.34 


1. 90 


Dark green, starchy. 


8 


12 


1799 


1 


8.9 


1,0 


2. 18 


1.58 


69, 03 


1. 066 


3.35 


10.96 


1. 63 


Do, 


15 


13 


2005 


1 


8.0 


.9 


1.96 


1. 37 


66. 72 


1.Q71 


'2. 82 


10,12 


4. 29 


Do. 


15 


13 


2006 


1 


8.0 


.9 


1. 89 


1. 38 


63. 59 


1. 078 


2. 16 


13.61 


3.39 


Do. 


23 


14 


2302 


1 


8.7 


,9 


1.94 


1.25 


62.43 


1. 073. 


2. 26 


11.78 


3.71 


Dark green, some 
starch. 


23 


14 


2303 


1 


8.8 


1.0 


1. 89 


1. 39 


58.77 


1. 074 


2.62 


12.59 


2.62 


Do. 


25 


15 


2498 


1 


9.1 


1.0 


2.90 


2, 03 


57. 03 


1. 075 


1.80 


12.71 


4 00 


Do, 


25 


15 


2499 


1 


12.9 


1.2 


3. 73 


2.87 


51. 72 


1.076 


2.46 


13.07 


3, 05 


Do. 


Oct. 6 


16 


2775 


1 


8.2 




2.24 


1.49 


6L94 


1. 076 


'1. 70 


13.42 


3. 00 


Dark green, starchy. 


- 8 


16 


2863 


1 


*8.0 


n 


>2.99 


2. 15 


64.62 


1. 072 


2. 58 


12, 62 


2. 64 


Green. 


15 


17 


3022 


1 


8.3 


1.0 


2.20 


1.55 


64. 54 


1. 083 


2. 31 


13. 87 


4.37 


Dark green. 
Very aark green, 


16 


17 


3059 


1 


7.3 


.9 


1.76 


1,24 


58, 54 


L 083 


1.56 


15,79 


4.10 


22 


17 


3179 


1 


8.5 


1. 3 


2,70 


1. 85 


<j1 67 


lJ082 


1.27 


15,64 


5. 10 


Dark green. 


26 


17 


3243 


1 


8.4 


1.0 


SL0O 


1.57 


60.67 


1. 085 


1. 50 


18, 82? 


.71? 


Do. 


28 


17 


3289 


1 


9.0 


LI 


2T29 


1.83 


60. 00 


1. 083 


1.27 


15.93 


4. 22 


Green. 


28 


18 


3290 


1. 


8.3 


.9 


1/65 


1.25 


60.04 


1. 081 


f.'68 


14. 28 


4.53 


Do. 


SToy. 4 


18 


3412 


1 


8.8 


1,1 


1. 80 


1.47 


61. 94 


1. 080 


1.25 


14, 38 


3.37 


Dark green. 


6 


18 


3451 


1 


6.2 


1.0 


1.24 


L13 


59,96 


1, 079 


1. 78 


14.20 


3.02 


Do. 


J3 


18 


,3521 


1 


9.0 


.8 


.99 


• 78 


57.47 


1, 060 


2. 19 


9.34 


3. 61 


Dark olive. 



♦Topped. 



REPORT OF THE COMMISSIONER OP AGRICULTURE. 

ANALYSES OF JUICES FROM SORGHUM— Continued. 
Table No. 29.— New Vaiuety, J. W. If. Salle, Strafford, Mo. 



Date. 


*5 
a 

<y 
a 

s 

© 
<3 

5 


« 

Cv 

*w 
0 

1 


. 

Ad 
! *rt 

O 
H 

a 

a 


Tc 

h3 


1 

1 M-i 
a 

<P 
■+-» 

<P 

»-< 
P 


% 
3 

JL 


+3 

ft 
p. 

r/> 












7)1 


Lbs. 


Lbs, 


u-Uly ZD 


i 


380 




8. 4 


0. fl 


1. 82 


1* 34 


9ft 
#v 


« 


181 


1 


8.-0 


. 9 


1, 85 


1. 37 


Hi 


ft 


187 


I 


7* 8 


. 9 


l! 78 


1. 30 


*>u 


4 

'* 


2&4 


1 
* 


8*7 

(7. f 


<i 
• *j 


1, 70 


1. 38 


30 


5 


295 


1 


& 5 


. 0 


2. 15 


1. 08 


31 


5 


839 


1 


8. 5 


* 9 


1. 72 


1 1 


A 1 1 ft Si 




305 


1 


8. 8 


. 8 


1. 80 


1, 39 


6 


7 


520 


1 


0*7 


3. 0 


2. 07 


1 . 09 




8 


584 


1. 


0. 0 


1. 0 


1. 07 


1. 25 


17 


4 


908 


1 


a 4 


. 7 


1. 05 


. 79 


10 


8 


500 


1 


8. 7 


. 9 


1. 8H 


1. 32 


10 


8 


597 


1 


7. 6 


. 7 


1. i:i 


. 79 


io 


8 


508 


1 


ft. 5 


1.0 


1. 98 


1. 48 


10 


8 


500 


1 


7. 3 


.9 


1. 07 


1 . 21 


1 1 

JLA 


8 


670 


1 


8. 7 


.8 


1.10 




11 


8 


071 




7! 5 


1.0 


1, 80 


1 41 


"1 1 

A Jl 


8 


072 


1 


8.2 


.0 


1 .. 72 


1 


11 

XJ. 


8 


673 


I 


7; 0 


.9 


1,351 


1 (II 


IX 
*n 




025 


1 


8,0 


.1.0 


I. 03 


1 47 


J.D 




926 


1 


8,2 


.9 


1. 70 


1 *>A 


IB 




027 


i 


8.0 


.8 


1. 47 


1 . 07 


18 


o 


028 


x 


8.2 


.0 


1.25 


. 00 




10 

JLw 


3097 




12. 0 


1.2 




i/l) 


23 


30 


1008 


1 


7.0 


. 9 


m 


. 00 


2a 


10 


1000 


1 


7.7 


1.1 


2. 24 


1.02 


23 


10 


1100 


1 


K. 0 


.8 1 K20 


1.-49 


23 




1121 


1 


0. 0 


1,0 


2.42 


1. 00 


23 


9 


1322 


i 


8. 0 


I. 0 


t.72 


i. n> 


25 


10 


1221 


i 


9. 7 1. 1 


2. 14 


t. 50 


25 


10 


1222 


i 


8.0 




1.1.7 


. 79 


«- ►» 


10 


1833 


i 


8.0 


. 9 


1.08 


1. 10 


25 


10 


1224 


i 


8.3 


.9 


.1.40 


, 95 


28 


11 


1865 


i 


9. 0 


.0 


J.H5 


1. U8 


28 


n 


1300 


i 


7. 0 


.8 


1, 18 


f 0"i 


28 


n 


1307 


i 


7.0 


.8 


1.14 




28 


ii 


1808 


i 


8.4 


, 8 


1.37 


. ;.H 


8 opt. 2 


12 




i 


8. 3 


1. 1 


2. 02 


J. *IU 


2 


12 


1574 




7.r 


,9 


1. 57 


1 1*> 

,1 . .1 .5 


»:> 


12 


1575 


i 


8. ' 


. <t 


.1.03 


fill 


<i 


32 


1570 




8. :. 


.7 


1. 95 


<»•> 


21 


13 


2220 


t 


8 0 


.9 


1. 52 


i . J l> 


21 


in 


2230 


i 


8. 1 . 


I. 1 


1.75 




21 


13 


2231 


i 

j 


8. 0 ; 


. 9 


].(;;; 


1. 30 


21 


13 


2282 


i 


7. 5 ' 


. 9 


L 52 


). 09 


23 


u 


2342 


i 


0.8 


1.0 


1.72 


1 , 28 


23 


14 


2343 


i 


7. 8 


1. 1 


1. 83 




28 


14 


2244 


i 


0, 0 


1. 0 


L I'iO 




28 


14 


2345 


i 


8.0 


1, 0 


1.52 


t in 


25 


.15 


2482 


i 


8.0 


, 9 


1.30 


1 1 * > 
I. lw 


25 


15 


24851 


i 


0.0 


.9 


1.09 


1 «J"vi 


25 


15 


i, 4K4 


i 


8.5 


1.0 


1.-72 


I '*> f 
1. 


25 


15 


2485 


i 


8.8 


.9 


1. m 


.1. 20 


us 


16 


2040 


i 


0.7 


.9 


1 50 


1. 01 


28 


16 


2047 


i ■ 


30. 8 


l.o 


1.78 


1. 32 


28 


10 


2048 


i 


8. 0 


.9 


1.57 


1.20 


28 


10 


2041) 




7. 0 


.9 


1.48 


1 05 


Oct. 1 


10*; 


2705 


i 


0.0 


1.0 


1. 80 


1.40 . 


5 


10 


2758 




0.8 


1,0 


2. 00 


1.43 1 


7 


i6 i 


2823 




0. 5 


1. 0 


1.52 


1.35 » 


12 


10 j 


2028 


i 


10. 0 


I. 0 


1.98 


1. 38 


14 


10 j 


2985 


J ! 


0. a 


.9 


1.9! 


.1.05 1 


15 


16 j 


3oie 




1*. 5 


1.0 


1.90 


.1.47 


10 


! 


3053 


i=i 


u.o 


1.0 


1.89 


1.32 


19 


17 ! 


3110 


1 i 


7.0 il.l 


1. 91 


1.40 ! 


21 i 


18 


3142 ! 


1 i 


8. 0 1 


.9 


X, 10 


.80 



/V. ct 
59. 74 
58. 70 
60. 02 
05. 55 

00.40 
«7. 44 

77. 81 

78. 03 
01.48 
f«S. 33 
Hi. 17 
0^.15 
05, 85 
78. 52 
03. 38 
05. 48 
03. '18 

f 05. 07 
i 05.94 
| 00. 80 \ 
! 05. 12 i 
j 82. 30? I 
I i>8.u5 i 




!./V. ci. 
1. 034 • 5. 44 
.1. 033 ! 5.20 
1.033 I 5.32 
1. 043 5. 03 



Pr. ct !iV. 
2.30 I 2.30 
1.80 3-50 



08. r.9 ! 
, 41. 04 j 

05. 57 : 
; 04 i 

< : 0. 1 8 ! 
; n*j. 50 ! 

78. 29* j 

4U. OIJ , 

09.01 ! 

49. 27 j 

02. 57 ; 
04. IH | 

08. <;2 j 

00.80 ; 

03. 21 
75. 47.'! 
00. 57 • 

00. 27 ! 

1 

04. (tO 
00. 20 
58. 29 

03. i 5 
01.93 

07. 52 
02. 13 
58, 42 
58. 33 
00. 04 

00. 80 
(54. 10 
19. 08 

08. 4^5 
40. 33 
05.48 ! 
01.45 I 

01. 84 ! 
00. 00 j 

04. 17 j 
01.33 ! 
02.54 j 
60. 70 ; 



1. 030 
1.042 
1. 040 
1.045 
1. 050 i 

.1.001 I 

1. 055 I 
.1.054 j 
1. 054 • 

1.051 ! 

1. 052 j 

1.048 ; 
1.054 ! 

1.053 j 
L 058 i 
i. 003 ! 
1. 002 
1. 005 
1. 038 
3,058 
1.037 
1. 050 
1. 000 I 
1.050 I 
3. 058 ! 
1.005 i 
.1. 050 i 
1.002 i 
1.053 I 
1.004 i 
KoOO j 
I. 001 I 
1.040 j 

1.049 I 
1. 058 ; 
I 048 [ 
1.071 ! 
1.04 9 ; 

1. 008 I 
1. 008 i 
1.072 
.1.050 • 
1,070 
1.071 
1,008 
1. 073 
h 070 
1. 070 
1.074 
1. 057 
1.075 
3.071 
.1 . 077 
1.007 
3,070 
1. 078 
h 077 
3.074 
1, 084 
1. 085 
1. 000 



"Topped August 28. 



5. 03 
4. 89 
4, 77 
4. 00 
4. 09 

3. 77 
4.13 

4. 20 
4, 08 
4, 83 
4, 22 
4. 51 
4. 03 
4. 93 
4, 00 

3. 00 
4.12 
4. 40 

4. 40 
3. 80 
8. 31 
4.19 
1.08 
2.10 
4.34 
3, 40 

3. 05 

4. 48 
3. 8^ 
3. 02 
3. 5i) 
4. 15 
3. 01 

3. 30 

3. 78 
4.09 
2. 58 

4, 48 

2. 95 
2. 93 

2. 93 

3, 42 
2. HO 
2. 70 
2. 00 
2. 54 
2.29 ; 
2.80 ! 
2.50 ! 
4. 14 I 
2. 24 ' 

£ ii : 

2. 77 
2. 87 
2.34 
2. 17 
1.73 
2. 20 
1.99 
h 75 
16 



1.80 
6.00? 

2.99 

3. 05 
5. 89 

4. 51 
0. 20 
8. 04 
7.73 j 
7.52 j 
7.28 ! 

G.-oi j 

7.17 ! 

5. 02 | 

7. 32 I 
0.91 : 

8.06 ! 
0. 00 ! 
8. 77 : 
9.00 ! 

4.07 1 
S. 09 I 

4, 34 I 
7.99 : 

11. 90 

10.11 ! 

8. 32 j 
10.70 ! 
8.98 j 
9 05 [ 
7.02 ! 

10. 00 i 

9. 90 | 
8.71 j 

5. i>K J ■ 

0. 03 j 
8. 15 ' 
5. 70 ! 
1.1.12 j 
5.01 



11,12 
11.12 
12. 00 
8. 0.1 
11.38 
Li. 88 

11. 53 

12. 77 

13. 54 
13.72 

12. 91. 
8. 02 

13.22 
12,73 ! 

13. 02 I 
11.79 ! 
13. 53 j 
13.71 ! 
13.75 j 
12. 78 ; 

14.50 ; 

14. 98 ! 

11. 22 : 



1, 58 
.20? 

1. 96 

2. 03 

1. 02 

2. 01 
2.U 
3. 24. 
2. 93 

1. 98 

2, 34 
2. 00 
2. 01 
2. 18 
2. 20 : 

1. 50 i 
2.07 ! 

2. 48 i 
2. 32 I 
2. 50 ] 
1.44 ! 
1. 39 j 
1. 99 { 
1.93 ' 

1.47 I 
2.51 ; 
2.11 : 
2.13 ! 
1. 09 i 

1. 90 j 
2.1M 

2. 04 j 
2. 90 ; 
2. 00 
2. 53 

2.21 
1. 02 
2. .10 
3. 02 
3.97 

2. 70 
2.77 
2.09 
2.38 
2. 80 
2. 88 
2. 90 
2. 91. 
3. 08 
3. 14 
2. 59 
1.89 
2, 77 

2. 07 
3. 00 
2. 12 

3, 85 
3. M \ 
3. 13 I 
4.23 i 

4.48 ' 
4.34 I 
3.88 , 



Dark green. 
Do. 
Do. 

Lighter ^veen, 
starchy. 
Do. ' 
Do. 

Li«:ht green, starchy, 
Thin, watery. 
Dark green,' water v. 
Dark green, starcliy. 
Light green, starchy. 
Dark green, starchy. 

Do. 

Do. 

Dark green, Matei y. 
Dark green, stareliy. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Dark brown, some 
Htareh. 
Do. 
Do. 
Do. 

Dark green, staiv.hy. 
Dark green, some 
starch. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Green. 
Light, green, 
(ireon. 

Brownish green. 
Dark green. 
Do, 

Very dark green. 
Dark green. 
Dirty greeu. 



REPORT OF THE CHEMIST. 79 
ANALYSES OF JUICES FROM SORGHUM-ContiuiiecL 



Date, ! 



I a 



Oct 22 ; 17 
26 I 17 
28 ! J8 
20 

Nov. 2 
4 
5 
4 



© 



0 



3173 
3237 
8295 
3326 
3371 
3406 
3437 
3515 



Ft. 

9.0 
8.4 
8.0 
6. 5" 
8.0 
8.0 
5.8 
7.0 



o 



In. j X&s. 

0. 8 i 1. 30 
. 9 I 1. 23 
.7 | .86 
.9 j 3.07 
.9 

1.54 
1.47 
L 00 



1.0 
1.1 



2o 



*t3 



! s 



V . 



C3 . 



£6*. 
1, 02 
1, 06 
.63 
.69 
1, 09 
1. 33 
1. 28 
♦ 86 



Pr, ct 
53. 03 
| 60. 74 
: 59.03 
i 62. 74 
! 63.23 
56. 29 
60. 14 
65. 13 



1. 080 
•1, 074 
1.073 
1. 074 
1. 070 
1.077 
1. 067 
1. 071 



o 



Pr. ct, 
2.-33 
2. 50 
2. 50 
2, 18 
2. 02 
1. 51 
1. 92 
2. 10 



i &c 

I P3 



§4 



13. 57 
13. 50 
12.45 
12. 01 
13.05 
13. 36 
12.09 
11. 91 



4. 15 
2. 06 

2. 90 

3. 64 
2. 26 
3. 61 
3. 19 
2.94 



Remark* en juice* 



Light- green. 

Do. 
frreen. 

Very light green. 
Light greteii. 
Dark green. 

Do? 

Do. 



Table No. 30.— Sumac. J. H. Wighton, Mount Olive, Ala. 



Aug. 2 

2 


1 

2 


375 
376 


2 
1 


7.2 
8.5 


1.0 
1.0 


3.54 
2. 08 


2. 73 
1. 63 


65. 81 
65.27 


1, 049 
1. 045 


6.67 
6. 07 


3. 85 
3.70 


2,11 
2.10 


Li^ht green. 


2 


3 


377 

Of 1 


i 

X. 


8.3 


1.0 


U*u- 


J.. oo 


V)o> iAJ 


«L. VtO 


v. *o 


O. D<* 


*5. 14 




2 


4 


378 


1 


8.4 


.9 


1.79 


1. 39 


66. 61 


1. 048 


5.84 


4.26 


2.30 


Do. 


5 


4 


485 


1 


8.0 


1.2 


2.21 


1.78 


62. 39 


1. 053 


5.06 


5. 70 


2.73 


Dark green, starchy. 


19 


6 


967 


1 


8.3 


,8 


1. 35 


1. 05 


62. 82 


1. 060 


5. 07 


7. 70 


2. 65 


Do. 


19 


6 


968 


1 


8.5 


.9 


1.70 


1. 34 


65. 35 


1. 055 


5. 15 


6.56 


2.46 


Do, 


19 


7 


969 


1 


8.5 


1.0 


2.21 


1. 78 


64. 69 


1. 060 


4.78 


7.56 


3. 18 


Do. 


19 


7 


970 


1 


9.0 


1.1 


2. 51 


2,-01 


66. 67 


1. 059 


4. 73 


7.70 


2. 96 


Do. 


19 


8 


971 


1 


9.2 


.9 


2.03 


1.60 


62. 55 


1. 062 


4.28 


8. 68 


2. 67 


Do. 


19 


8 


972 


1 


8.5 


.9 


2.24 


1,76 


05. 73 


1. 062 


4.25 


9. 10 


2. 42 


Do. 


23 


9 


1111 


1 


9.5 


.8 


1.21 


.88 


66. 83 


1. 059 


1. 70 


10.70 


%4$ 


Do. 


23 


9 


1112 


1 


9,1 


.9 


1. 96 


1.^6 


62. 90 


1. 061 


4. 18 


8. $4 


2.48 


Do. 


25 


9 


1233 


1 


9.7 


1. 1 


2. 83 


2,01 


64.95 


1. 061 


3.62 


9. 79 


2. 19 


Do. 


25 


9 


1£34 


1 


9.0 


1.0 


2. 26 


3.58 


63. 13 


1. 062 


4. 05 


9. 36 


2.22 


Do. 


30 


10 


1427 


1 


8.9 


.9 


1. 62 


1.14 


64, 61 


1. 061 


4. 15 


9. 00 


2. 50 


Do. 


30 


10 


1428 


1 


8.7 


.8 


1. 96 


1.30 


64. 83 


1. 061 


3.98 


9.42 


2. 15 


Do. 


Sept. a 


11 


1587 


1 


0.2 


1.0 


1.69 


1.30 


67. 59 


1, 059 


4. 24 


a 20 


2. 43 


Dark green, some 
starch. 


2 


11 


1588 


1 


9.2 


1.0 


1. 94 


1. 31 


66. 67 


1. 060 


3. 94 


8. 80 


2. 36 


Do. 


7 


12 


1793 


1 


9.4 


1.2 


3. 03 


2. 09 


64. 45 


1. 067 


3. 37 


9. 99 


2. 77 


Dark green, starchy. 


7 


12 


1794 


1 


9.0 


.9 


1. 70 


1.18 


00. 34 


1. 064 


3. 40 


10. 15 


2,28 


Do. 


15 


13 


2003 


1 


8.2 


1.3 


2.75 


1.07 


64. 77 


1. 071 


3. 18 


9.33 


4.93 


Do. 


35 


13 


2004 


1. 


8.0 


1.0 


1. 91 


1, 33 


64. 17 


1. 073 


2. 78 


11.29 


3.92 


Do. 


22 


14 


2295 


1 


9.4 


1.1 


2.48 


1. 84 


58. 85 


1. 070 


2. 65 


12. 26 


2. 52 


Dark green, sonre 


22 


14 


2296 






















starch. 


1 


9.0 


1.0 


1.69 


1. 35 


59. 34 


1. 073 


2.70 


13.26 


2.21 


Do. 


25 


14 


2496 


1 


8.7 


1.1 


2, 42 


1. 56 


63. 09 


1. 074 


2. 53 


1.1.97 


3.98 


Do. 


25 


14 


2497 


1 


9.4 1.1 


2. 15 


1. 65 


56. 95 


1. 074 


2. 33 


12. 21 


4,22 


Do. 


Oct 6 


15 


2774 


1 


8. 9 1. 1 


2.92 


2. 04 


61. 70 


1. 079 


1. 24 


11. 26 


5, 94 


Dark green, starchy, 


8 


15 


2862 


1 


8,3 


1.1 


% 18. 


1. 51 


58. 10 


1,087 


2. 18 






Green. 


15 


16 


3021 


1 


8. 9 jl. 1 


2. 59 


1. 84 


63. 64 


1, 083 


2. 35 


ii.hi' 


T 38 


Dark green. 


16 


16 


3058 


1 


8.0 


.9 


1.92 


1,42 


65 07 


1. 083 


1. 65 


14.33 


4.90 


Very dark green. 


22 


16 


3178 


1 


ao 


•1.1 


2. 18 


. 1. 57 


60. 00 


1. 084 


1. 90 


15. 01 


3.40 


Dart green. 


26 


16 


3242 


1 


8.9 


:.i 


1.79 


3,50 


60. 82 


3.083 


2.42 


16. 00 


2. 02 


Do. 


4 


17 


3413 


1 


9. 0 il. 1 


1. 57 


L 32 


55. 83 


1.076 


1. 82 


13. 74 


2. 74 


Do. 


13 

t 


17 


3520 


1 , 


7 . 5 , 


.9 


1. 05 


1. 29 


62.76 


1. 076 


1. 21 


13. 97 


3.48 


Do. 



Table No. 31.— Honduras. Arsenal Grounds. 



July 22 


1 


107 


2 


7,4 


0.8 


2. 87' 


1.97 


30. 12 


1. 032 


3.39 


8.40? 


3. 80? 


24 


1 


152 


1 


7.8 


.9 


3.. 62 


1,16 


54. 71 


1. 028 


3. 71 


1.31 


2. 32 


26 


2 


179 


1 


9. 5 


:l 


1.20 


.89 


49.01 


1. 028 


3. 28 


1.99 


1. 78 


26 


3 


201 


2 


8. 5 




2.66 


1. 98 


48. 94 


L 038 


3. 16 


4.27 


2.30 


26 


4 


202 


2 


9.0 


:? 


1.80 


1. 29 


40. 75 


1. 042 


3. 90 


3. 82 


2.79 


30 


5 


293 


1 
# 


10,1 




2. 10 


1. 63 


64 50 


1. 044 


3.08 


5. 60 


2.34 


Aug. 2 


6 


363 


1 


10.8 




1.69 


1.32 


56. 00 


3,045 


2. 83 


5.77 


2.93 


6 


7 


519 


1 


10.5 


1.0 


1 . 42 


1. 14 


68. 85 


1.041 


5. 13 


3. 08 


2. 02 


7 


8 


550 


1 


9.7 


.8 


1.13 


.79 


57. 42 


J . 049 

• 


81 


5. 53 


3. 08 


9 


8 


582 


1 


10.1 


.9 


2. 10 


1. 65 


68. 88 


1. 043 


2.04 


7,01 


1. 88 


10 


9 


606 


1 


11.2 




1.27 


.90 


50.00 


1. 051 


2.47 


7. 01 


3. 03 


10 


9 


607 


1 


10. 5 




1.71 


1.26 


55. 85 


.1. 053 


1.32 


8.64 


3. 06 1 


10 


9 


608 


1 130.0 =3.1 


1. 44 


1. 09 


54. 73 


1. 051 


2.21 


7. 34 


2, 91 


10 


9 


609 


1 


9, 1 il. 0 i 


L 77 


1. 32 


70.34 


1. 048 


4,47 


5.84 


1.71 I 



Brownish. 
Dark green. 
Dark green, starchy, 
Do; 

L i gh fcer green , 
starchy. 
Do. 
Thin, -watery. 
D a r k e r "g r e e n 

watery. 
Thin, watery. 
Dark green, atarchy. 
Do, 
Do. 

Dark green, watery. 



80 REPORT OP THE COMMISSIONER OF AGRICULTURE. 



ANALYSES OF JUICES FROM SORGHUM— Continued. 







t m 












j 


0 






a 








*m 

JS? 
cs 


cs 




*j 
pi 




t 


© 
« 


i? 

d 

*<3 
0 

p. 




0 

•2 


U 

0 . 




Date. 


g 

a 

!• 
& 


« 

Cm 
O 

rg 
P 


o 

& 


4 

%' 
S 


1 


'3 


% 
'£ 


M 


O 

w 

s 

3 


0 

ff5 

0 
u 


O 


Eem&rk« on juice. 




p 








A 


E-i % 


w 


h> 




CO 














J. {/• 


Jti, 


Zbs. 


Lbs. 


Pr. ci. 




Pr. ct. 


Pr.ct 




Dark green, watery. 


All |f* X* 
14 
1± 


o 


7QQ 


1 

X 


'6, 5 


0 9 


2. 11 


1, 81 


57*71 


1. 051 


1. 11 


Lost* 


Lost 


Q 




X 


to' d 

XV* * 


1, 0 


1.88 


1. 42 


6R. 37 


1. 052 


3.15 


7. 51 


2. 41 


1)0. 




ovx 


1 

X 


9. 7 


i! 2 


1*54 


1. 02 


59. 13 


1. 051 


2. 37 


7. 33 


2. 81 


Do, 


if 


0 

o 


802 


1 

X 


10*. 0 


. 9 


1. 36 


. 96 


53. 10 


1. 052 


1.37 


S.45 


2. 73 


Bo. 


IT - 


il 


903 


1 
X 


Irt "3 
lit* •> 


1 3 

X. D 




x. 00 


79 Ai 

4 ur. VX 


1. 034 


3. 76 


2.58 


2.22 


Dark croen* starch v. 


J / 


Q 

If 




X 


Xv» U 


1 5 
X. <w 


1. 41. 


. 99 


48. 00 


l! 051 


1. 38 


7. 99 


2. 95 


Do, 


17 


if 


QOF"i 


1 

1 


in 9 

XU« J 


Q 
. O 


1 9^ 


♦ 0 * 


s»v« Xt> 


1. 055 


1. 19 


10.77 


1. 41 


Do. 


i f 


9 




X 


11 *4 


0 

t v» 


1. 82 


X. 


fi7 5^7 
u ( . oi- 


l! 047 


3. 78 


6, 06 


1 91 


Do. 


*yi 
*%> 


o 

V 


1AOO 


X 


in a 


1 A 
X* U 


1 ,^7 
x.o < 


. 95 


HO* *JO 


1, 051 


2. 31 


7.34 


2.72 


Do. 


*)i 


ft 
If 


i aoa 


1 

X 


XVm V 


1 1 
X« X 


*> If! 


1 62 

X. 


72. 52 


l!v42 


-4. 20 


4. 53 


2.4-5 


Do. 


*!•> 


n 

if 


^XUUl 


X 




1 0 
X* w 


1 30 
1.14 


♦ 92 


53. 12 


X. 050 


1. 07 


8. 50 


3. 00 


Do. 


23 


9 


1092 


1 


11.0 


.9 


*.81 


47! 97 


l! 045 


1.91. 


5. 04 


3. 17 


Do. 


ID 


10. . 




«* 
X 


11* 0 


. u 


1 70 

X. /ii 


X. it> 




1 fU7 


2. 87 


6. 26 
s! 25 


2. 91 


Do. 


9*1 


irt 
xu 


l3l5 


X 


o- <> 


n 


1. 39 


. 94 


49. 54 


X, 050 


l! 37 


2.90 


Do. 


«)?- 


10 


X 


B.2 


.9 


1 <T>. 


8n 
• ou 


4fi 00 


x! 040 


.84 


7. 68 


2. 77 


Dark brown, ataroliy. 


9*£ 




191 A 
I Ji ll 


1 

I 


19 1 
X 


1 A 
X. V 


X. 06 


A1 
• JX 


IS «Q 
HtO, UO 


1. 050 


2. 39 


6. 59 


3. 16 


Dark greon, starch y. 


*>ft 


n 


1361 


X 


7 7 


1* 0 


2. 38 


1. 64 


69. 04 


X, 022 


s! 00 


1.46 


1. 11 


Dark orown, watery. 


28 


1382 


1 


O A 


1 1 

X. X 


m> in 


1* Aft 

X. l)U 


ilVi \>') 


1, 055 


2. 37 


8.73 


2.79 


Dark jDjreen, starcli^'. 


9ft 


a 

JLl 


1 £A5t 


f 


Cl 7 


1 A 


X. 9t> 






1. 038 


2. 61 


3. 95 


2. 50 


Dark greeiii waterv, 




11 

4 X 


low 


X 


1A 4 

Xv» ** 


1 A 

x. u 


1. 58 


1. 21 


(>7. 03 


x! 043 


4, 61 


4. 38 


2. 04 


Do. 


oepi'« * 




IRAK 

XwO 


X 


1A 'l 


1 ft 

Xr V 


1 52 

X* v*i 




50. 45 


X. 032 


X. 21 


3. 45 


2. 70 


Dark groen, $ozne 
starch. 


2 


12 


urn 


1 

X 


11 A 


A 

• V 


1 in 

X. ov) 




«>L?. U/ 


1 04^ 

X« vt'J 


1 7fi 


5. 84 


2» 14 


Do. 


o 


14 


100 1 


1 


Irt 1 


O 


1 

X. 




i7 <tA 


'1 0^5 


*) 07 


3. 54 


2. 75 


Dark bro wn, $ 0 ta <> 




















starcli . 


Ji 


1* 


JOOn 
1791 


1 

X 


A r. 


1 A 


1, 22 




A i 7° 


1. 002 


1. 93 


9. 23 


3.29 


Do. 


A 


19 


X 


1A A 


* y 


1 ft! 

X* U L 




4Ui *Jrl. 


1. 030 




2, 97 


2.37 


Dark c:reeD.60in6 




















stare li. 


0 


10 


X f «jw 


1 

X 


9. 0 


. 6 


.84 


75 


29. 49 


1. 053 


. 95 


6. 73 


4. 28 


Do. 


It 


XiSt 




X. 


9! 9 


1* 

Xi 


l! 09 


1. 21 


54. 19 


L 047 


2. 33 


5. 80 


3. 19 


Do. 


|J 


'12 


1724 


J 


9. 7 


. 9 


1.42 


! 89 


47! 77 


l! 050 


1.10 


8. 22 


4. 22 


Do. 


14 


13 


1960 


1 


1 L 3 


l! l 2 


2.29 


.1.80 


09! 5 1 


1. 048 


4! 53 


5.59 


1. 00 


Light groeft, so mo 






















starch. 


M 


13 


1970 


1 

X 


11. 0 


X, 1 


3. 09 


1.40 


07. 57 


1. 047 


3. 04 


6. 09 


1.78 


Do. 


14 


13 


1971 


x 


10, 7 


1! 0 


1.29 


1. 01 


08! 34 


L 045 


4. 40 


4. 78 


1. 07 


Do. 


14 


13 


1972 


1 


9. 8 


1* 0 


I. 09 


, 80 


44. 47 


1. 053 


2. 02 


6. 09 


2. 98 


Do. 


21 


14 


2221 


x 


10. 8 


. 7 


. 08 


. 43 


40. 19 


1 . 052 


2. 19 


7. 25 


% 11 


Thin, waterv. 


21 


X't. 


2222 


+. 


10. 3 


1 0 

x» v 


1, 91 


X . ivi 


00. 01 


1. 073 


2. 10 


12. 07 


% 88 


Do. 


21 


14 


2223 


1 


fi! 1 


. 8 


1. 17 


. 79 


40. 32 


1. 004 


2 11 


9. 15 


3. 86 


Do. 


21 




2224 


1 


9, 0 


'X, j 


1. 11 


. 74 


41. 90 


1. 009 


ft 4 ! 


12. 31 


3. 40 


Do. 


23 


15 


2334 


1 

JL 


1a r» 

* .v» v» 


1! 2 


3. 17 


2. 44 


01. 59 


2. 002 


9 r.A 

u» Oik 


10. 50 


2! 01 


Dark croon, some 
starch. 


23 


15 




\ 


12, 0 


1. 2 


2. 57 


2. **4 


07, 05 


X, 057 


2. 48 


0. 47 


5, 00 


Do. 


2ft 




2330 


1 
J 




. 9 


1, 05 




47. 44 


1 , 000 


X. >.>•' 


11 ftf? 

XI.. vW 


*\ 'to 


Do, 


23 


15 


2337 


1 
X 


8. 1 


. 8 


.1! .1 2 


. 81 


49. 04 


1 . 058 


2. 33 


8. 79 


0 77 


Do 


25 


16 


2474 


X 


It! <5 


1 1 


2! 24 


l ! 82 


04. 00 


1.005 


2, 07 


ll! 48 


2. 72 


Do! 


25 


15 


2475 


x 


10.4 


1.2 


1. 87 


1. 58 


05. 04 


1. 045 


4. 43 


5. 00 


9 in 


Do. 


25 


15 


2476 


x 


11.0 


1.2 


2! 40 


2. 00 


05. 02 


J , 001 


3. 35 


9. 98 


2. 27 


Do! 


25 


15 


2477 


3 


32. 0 


1.2 


•>. 'JH 


1. 00 


04. 1 5 


l! 003 


2. 90 


lo! 55 


2! 72 


Do. 


28 


1(1' 


2638 


1 


11.6 


1. 0 


1. 09 


1. 24 


40, 97 


1. 050 


. 90 


9. 50 


2. 61 


Do, 


28 


10 


2639 


1 


a 0 


1.1 


Ma 


* 90 


48.53 


1. 054 


x, r>2 


8! 27 


2. 78 


Do. 


28 


10 


2040 


1 


11.3 


|K2 


2.40 


1. 91 


07. 43 


1.001 


3. 12 


9. 50 


2. 40 


Do. 


28 


10 


2041 


x 


10,3 


;i,o 


1, 25 


, Krt 


44. 97 


1 1.002 


1.81 


9. 03 


3. 14 


Do. 




10 A 


2703 


I 


7.5 


!1, 2 


1.70 


1 . 47 


00. 70 


[ J 1 050 


2. 89 


0.77 


4. 30 


Ore ci.i * 


j» 


10 


2750 


1 


13. A 


li. a 


3, 00 


2. 78 


! 08. 30 


1 1,000 


2,77 


10.59 


1* 87 

X. Qi 


"Vivrv li^lif frt^Ti. 


7 


It! 


2821 


x 


13.0 11. 3 


3. 00 


2. (»0 


! 71 # |t) 


1 1. 059 


3.31 


9. 00 


9 A?* 

ii» Hi) 


J 2 


ju 


2030 


1 


9. 0 


.« 


! 02 


0 1 


■ 44. 41 


i 1 . 072 


1 1, 28 


12. 12 


A A(\ 




M 


u\ 


2983 


I 


11,5 ;L0 


Jr. 


i 1 ki 




'• 1 ft7A 
t X.WtU 


18.15 


10. 04. 


»> 07 

i, V 1 


.ijiguu green. 


15 


18 


301 4 


.1 


1.1.9 


1, 0 


! 50 
U 




■ ill fili 


• 1 0"»X 


j 3.3fl 


; 7.40 


O. iJO 


X,>1 1» W Jl. 




17 


3051 


J, 


1.3, 0 


1.0 


• «• in 




! tux 

Mil. 




! 2. 68 


! 31.81 




Dark green. 


19 


! 17 


a nw 


1 


9,5 


! .8 


j 1. or* 


I .70 


i 50. 14 


\ 1.009 


! 1.12 ! 11.37 


3. 00 


Dirty green. 


2U 


j 17 


| 3135 


1 


11.5 


;l.l 


! 1.80 


j 1.70 


j (S3. 75 


! 1.074 


! 2. 80 


: 12.50 


3, 71 


22- 


) 18 


! 3171 


I 


\\ 5 


:I.O 


| 1,43 


} . 99 


! 42,92 


! 1.000 


1 .94 


9. 54 


4. 19 


Dark straw. 


h 


3HI 


3235 


1 


0,8 


1.2 


I'Kno' 


: l.W 


; 05.27 


\ 1.000 


j 3.40 


t 9. 80 


' 3. 04 


Ligbt green r 


28 


17 


3203 


1 


10. 3 


: 1.0 




' 1.02 


i 47. 02 


I 1.072 


! 1.14 


12. 54 


3. 70 


Green. 


SO 


17 


3324 


1 


9. 0 


11. 1 


j % 04 


j 1,05 


! 07.25 


! 1,073 


j a, 42 


12. 00 


2. 45 


Light green. 


Not. 2 


18 


3385 


1 


12.8 jLl 




1,15 


' 47,14 


! 1. 005 


1 1.56 


10, 73 


. 39$ 


Do. 


4 


17 


3404 


1 


11.5 


11.5 


*2*0(V 


1. 97 


i 00.33 


i 1.073 


! 2. 74 


12. 05 


2.73 


Yellowish green. 


5 


18f 


3435 


1 


6. 8 jl. 0 


1. 6fl 


1. 5i 


! 05.70 


f 1AHH 


' 2.54 


11. 43 


3. 09 


Do. 


13 


18f 


3513 


1 


5.8 


1 '° 


'70 


.71 


j 48. 70 


| 1.049 


j L 22 


6. 88 


3.24 


Brown* 



* Topped Lwgmi 28. | Topped* 
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ANALYSES OF JUICES FROM SORGHUM— Continued. 
Table No. 32.— Hoxky Cams. J. H. Clakk, Pleasant Hill, La. 







wj 
'm 


» 

a 

a 










1 


j "cm 






.s 








Hi 




1 












6 


a 




Date. 


i *L 




■+-> 










.**> 








£P 




t <v 

1 g 


© 


o 










£, 




.5 


.3 




Remarks on juice. 








& 




<y 




v\ 
0 






6> 








Q 


a 


©0 
a 

J 

H 


© 
Pi 

as 

5 


© 

H 


Btripp 


0 
m o 

\Il 


! Specifi 


Gluco* 


05 

c 

1 


Solids 












M. 


In. 


Lbs. 


Zbe, 


Pr. ce. 




2>r, ct. 


Pr. 






July 30 


1 


290 


1 


7.7 


1.2 


2.79 


2. 26 


66. 15 


J.. \/t>U 


4, 72 


2.74 


9 no 

«j. uu 


Brownish. 


30 


2 


291 


1 


8.1 


1.1 


2. 95 


2. 89 


66. 09 


X% VOt: 




2. 38 


1 A7 
x*y>* 


Lighter brown. 


A.ug. 4 


3 


433 


1 


9.1 


1.1 


2. 74 


2. 14 


69. 34 


X* vo 1 


4. 63 


5. 543 


• Owl 


Light green, starchy. 


6 


3 


516 


1 


9.7 


1.2 


2.54 


2. 10 


71. 28 


JL, uoo 




1. 72 


zo 


Thin, watery* 


7 


4 


544 


1 


9.8 


1.3 


3. 08 


2. 47 


65. 81 


JL. UOO 


4 fil 

Tt. UA 


3.74 


1 r v 7 

1. Of 


Light green, waterw 


9 


5 


578 


1 


9.1 


1.2 


2.95 


2! 33 


67. 11 


1. 043 


4. 71 


4. 66 


1 Art 


watery, some starch. 


11 


4 


654 


1 


10.0 


1.3 


3. 10 


2. 56 


71. 37 


1 fti*; 

JL, VOO 


4 7 s ? 


2.70 


1 ftQ 
J . vo 


Dark green, watery. 


11 


4 


655 


1 


10.5 


1.1 


3. 01 


2*40 


60. 60 




4. 73 


2. 35 


jj. /«> 


Bo. 


11 


4 


656 


1 


10.3 


1.3 


3. 37 


2, 74. 


69, 08 


i 


4 6ft 


2.45 


I, Jo 


Do. 


11 


4 


657 


1 


9.6 


1.3 


3. 21 


2. 59 


65.17 


A. UOO 


4. 43 


3. 57 


O AO 


Bo. 


14 


5 


783 


1 


10,9 


1.0 


2. 68 


2* 10 


60. 83 


1 041 


4* 33 


4. 71 


1 79 


Bark green. 


14 


5 


784 


1 


11.5 


1.2 


2. 87 


2. 51 


69. 00 


1. 041 


4.' 31 


4.58 


1. 68 


Bo. 


14 


5 


785 


1 


11.5 


1.1 


2.93 


2, 36 


70. 70 


1. 042 


4. 63 


4. 45 


1 P.6 

JL. OU 


Bo. 


14 


5 


786 


1 


10.0 


1.1 


2.60 


2.05 


70. 00 


• i t 043 


4. 48 


4.92 


1 79 


Bo. 


17 


5 


887 


1 


11.0 


1.1 


2. 75 


2. 20 


70.62 


1.* 043 


XiOSt. 


Lost. 


Lost. 


Bark green, waicry. 


17 


5 


888 


1 


11.2 


1.1 


2. 86 


2. 39 


69.98 


L 043 


4. 30 


4.62 


1, 91 


Bo! 


17 


5 


889 


1 


11.9 


1.1 


2, 75 


2. 30 


69. 70 


1. 043 


4. 77 


4. 10 


2! 06 


Bo. 


17 


5 


890 


1 


10.6 


1.2 


2. 93 


2.42 


71.00 


1 040 


Lost. 


Lost. 


T .Afif. 

JL/Un v. 


Bo. 


18 


5 


913 


1 


11. 0 


1.3 


3. 20 


2. 60 


70.93 


I 04-0 


4. 21* 


4. 00 




Bo. 


18 


5 


914 


1 


11. 0 


1.1 


2.61 


2. 13 


74. 95 


JL. U*JtV 


4. 51 


3.92 


J.. 4 X 


Bo. 


18 


5 


915 


1 


11,5 


1.1 


3. 09 


2*51 


69. 55 


1. 045 


4! 45 


5. 20 


1. 79 


Bo. 


18 


5 


916 


1 


10.4 


1.2 


2.32 


1. 93 


68. 80 


JL. 


4, 37 


4. 54 


1 Q7 
x* VI 


Bo. 


21 


6 


1068 


1 


11.0 


1.1 


2. 75 


9 2f» 


72. 66 


1 OAK 


0. o«? 


5. 97 


X. OO 


TMn, watery. 


21 


6 


1069 


1 


11.8 


1.1 


2.79 


2.32 


70.30 


1. 




5.23 


9 O^ 
UO 


Bo. 


21 


6 


1070 


1 


11.5 


1.1 


2.97 


9 4ft 


70. 52 


1 {\AH 

1. U4/ 


4 Q4 


6,55 


X. OO 


Bo. 


21 


6 


1071 


1 


9.8 


1.0 


2.08. 


1. 77 


67. 00 


1. v*o 


4 ftft 


5. 80 


•X, Tti/ 


Bo. 


25 


7 


1201 


1 


12.4 


1.1 


3.59 


*> f\h 


- 68, 54 


1. 049 


0. ^0 


7. 41 


1 CO 
X. oU 


Bark green, afcareby. 


25 


7 


1202 


1 


12.3 


*.2 


3. 05 




Lost. 


1. 045 




5. 97 


1, Do 


Bo; 


25 


7 


1203 


1 


12.2 


1.1 


2.70 


9 1°. 


70.00 


1. 047 


A OA 


6.52 


1 j*9 
X, 4 J 


Bo. 


25 


7 


1204 


1 


12.4 


1.1 


2.47 




Lost, 


1 C\A Q 

1. U4o 


4 ^ 


6. 51 


1 AC\ 
X. *u 


Bo. 


27 


8 


1331 


1 


12.1 


1.1 


2.72 


9 IP, 


69.39 


1. UOD 


O. DO 


7. 44 


9 £0 
<£. OU 


Bo. 


27 


8 


1332 


1 


12.0 


1.3, 


3. 09 


9 fift 


67.07 


1. UOU 


A (Y7 


6. 45 


9 10 

<U* XV 


Bo. 


27 


8 


1333 


1 


11.5 


1.2 


2.97 


2. 36 


59,18 


A. UOO 


3. 58 


7. 87 


9 41 

AT. *XX 


Bo. 


27 


8 


1334 


1 


11.4 


1.0 


2.83 


2.' 22 


69.74 


1. 051 


4! 00 


6.80 


2.14 


Bo. . 


Sept* 2 


9 


1553 


1 


12.1 


1.1 


3. 05 


2.46 


60.71 


1 n^d 

2. UO* 


O. vV 


7.55 


2 99 


Bark greets, some 
starch, 


2 


9 


1554 


1 


12.7 


1.1 


3, 30 


9 ftt 


71.15 


1. UOi5 


t>. OO 


8, 05 


X. OO 


Bo. 


2 


9 


1555 


1 


13,3 


1.1 


3.50 


9 P.3 
a* 00 


64. 36 


1. UOO 


Q OA 


8.23 


1 99 


Bo. 




9 


1556 


1 


9.7 


1.0 


2.90 


9 9rt 

«r. 6U 


70. 82 


X, UOl 


4.03 


7.26 


1 17 


Bo. 


6 


10 


1705- 


1 


11.7 


1.0 


2.54 


9 (\9 


69. 74 


1, UOl 


9 7Q 
a* lo 


10.43 


9 9*t 


Bark green, starchy. 


6 


10 


1706 


1 


12.1 


1.1 


2.89 


O QO 


69,01 


1, 056 


O >l A 

Om 40 


9.05 


1. 99 


Bo. 


6 


10 


1707 


1 


11.3 


1.3 


3. 01 


O OA 
J. £0 


69.26 


1. 051 


3. 71 


8.24 


1. 13 


Bo. 


6 


10 


1708 


1 


10.4 


1.2 


2.59 


O AO 


70. 58 


1. 050 


3. 49 


7. 27 


1. 53 


Bo. 


14 


11 


1953 


1 


12.8 


1.3 


3. 14 


&. oy 


66. 97 


1. 060 


2. 77 


9. 81 


1. 90 


Light green, some 
























9.11 




starch. 


14 


11 


1954 


1 


11. 9 


L2' 


2.97 




68. 14 


J. UO/ 


Q AO 


Uo 


Bo. 


14 


11 


1955 


1 


11.6 


1.2 


2.71 


2.21 


59.90 


1. 057 


3.22 


8.56 


1.94 


Bo. 


14 


11 


1956 


1 


11.9 


1,3 


3,05 


1.54 


64; 14 


1. 050 


4. 82 


5.89. 


1.34 


Bo. 


. 17 


10 


2094 


1 


12.2 


1.2 


4. 16 


3.16 


65.01 


1. 064 


2. 82 


10.60 


2.41 


Bark green, starchy. 


17 


io 


2095 


1 


13.5 


1.0 


2.57 


2.29 


69.00 


1. 055 


2.93 


9,38 


1. 62 


Bo. 


17 


10 


2096 


1 


11.8 


1.3 


2.79 


1.97 


69. 49 


1. 049 


4. 71 


6.11 


1.72 


Bo. 


17 


10 


2097 


1 


11.3 


1.3 


2.64 


2.38 


68.61 


1. 058 


2.94 


8, 54 


3. 17 


Bo. 


21 


ii 


2209 


1 


12.0 


1.0 


2.72 


2.29 


64.80 


1. 063 


2,12 


11.39 


2. 25 


Thin, watery. 


21 


n 


2210 


1 


12.6 


1.1 


2. 55 


2, 01 


67,43 


1, 055 


3. 35 


8.95 


1. 44 


Bo, 


21 


n 


2211 


1 


11. 1 


1.3 


2.55 


2. 32 


69. 31 


1. 058 


2. 61 


9.53 


2, 23 


Bo. 


21 


n 


2212 


1 


12.0 


.9 


1, 94 


1.60 


61.74 


1. 065 


2* 68 


11. 08 


2.30 


Bo. 


23 


12 


2318 


1 


13.2 


1.0 


2. 65 


2.28 


66. 08 


1, 063 


. 2. 42 


10. 88 


1. 36 


Bark screen, some 
starch'. 


23 


32 


2319 


1 


10.4 


1.6 


4. 68 


3. 94 


66.31 


1. 060 


3.38 


13. 80 


2. 05 


Bark green, waterv. 


23 


12 


2320 


1 


13.3 


1.2 


2. 73- 


2.33 


66.54 


1.059 


3.01 


10.04 


1. 59 


* Bo. 


23 


12 


2321 


1 


11.0 


1.2 


2. 64 


2.32 


66. 19 


1. 063 


2,46 


10. 43 


2. 45 


Bo. 


25 


13 


2462 


1 


13.4 


1.0 


2.66 


2.24 


68. 66 


1.049 


«,Si50: 


7.78 


1.49 


Bark green, some 


























starch. 


25 


13 


2463 


1 


13.7 


1.2 


2. 90 


2.62 


65. 89 


1. 061 


2.75 


10. 28 


2.57 


Bo. 


25 


13 


2464 


1 


12.8 


1.0 


1, 76 


1.35 


62.43 


1. 068 


2.76 


10. 89 


2.38 


Bo. 


25 


13 


2465 


1 


10.3 


1.0 


2. 11 


1.84 


67.66 


Ii 050 


4,17 


6.44 


2.06 


Bo. 


28 


14 


2622 


1 


12. 0 


1.2 


2.84 


2. 30 


63.92 


1.065 


1. 94 


11. 64 


2. 38 


Do. 


28 


14 


2623 


1 


11.1 


1.3 


2. 91 


2. 46 


67. 88 


1. 059 


2. 99 


9,21 


2, 39 


Bo. 


28 


■14.-1 


2624 


1 


12.0 


1.3 


3. 08 i 


2,60 


67,11- 


1. ooa 


2, 40 


10,92 


2..21 


Bo.. 



6A 



Date. 



Sept 28 

Oot. 1 
4 
7 

12 

13 
15 
16 
39 
20 
22 
25 
27 
20 
30 

iNor. 3 

5 
10 

32 

u 
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3.4 

15* 

15 

15 

15 

15 

10 

16 

16 

16 

17 

17 

17 

17 

17 

17 

m 

18 
18 
18 



a 



2624 

2099 
2749 
2817 
2932 
2979 

mi 

8048 
3105 
8132 
3167 
3222 
3278 
3317 
3347 
8396 
3432 
3489 
3510 
3539 



to 



Ft 
11.0 

j!2.3 
13.0 
13.3 
12,2 
12. 0 
12. 9 
12.3 
10.6 
12.9 
12.3 
12.0 
10.7 
12.5 
11.6 

5.7 
11.0 
11.3 

6.5 



In. 
1.1 

1.5 
1.8 
1,1 
1.1 
1.1 
1.3 
LI 
1.1 
1.1 
1.0 
1.2 
1.2 
LI 
3 
1 

1.4 
1,3 
1.1 
1.2 



fee 
"55 



o 
H 



Lbs, 
2.21 

3.10 
2.90 
2.78 
3. 35 
2.11 
2, 83 
2. 07 
% 53 
2. 48 
L 90 
2.28 
2. 26 
3.91 
2.68 
2. 37 
2.53 
2.74 
2, 12 
1. 73 



Ml 

I 

Pi 



2. 01 

2. 59 
2. 56 
1.11 
2. 82 

1. 97 
2.46 
L 83 
2,24 
2. 22 
1. 74 
2.18 
2. 19 
1. 73 

2. 40 
2. 26 
2. 44 
2,68 
2. 01 
L 04 



s 



0 



ZV. ct. 
57. 15 

65. 56 
6L45 
65. 47 
63. 34 
67. 72 
63,48 
61. 54 

66, 92 
65. 05 
60. 28 
64. 18 
65. 00 
65. 61 
67.11 
62.79 

m 40 

70. 58 

67. 87 
70, 82 



8 8 



CP 



ft 



2,046 

1. 071 
1. 069 
1, 058 
1069 
1.060 
1.071 
1.071 
1. 070 
L 009 
1.078 
1. 076 
1. 076 
1. 074 
L070 
1. 079 
1, 060 
1. 065 
L 063 
L 049 



O 

§ 



Pr. ct 
4.41 

1. 69 
1.67 
2.95 
1.46 

2. 72 
1,47 
1. 67 
1.55 
1. 83 
1.59 
2. 09 
2.21 
2.36 
1. 58 
2.73 
1. 86 
2.41 
2.41 
3.76 



Pr, ct 
5.39 

12. 92 
12,72 

8. 96 
12.74 
11.56 
13.15 
12.65 
12. 79 
12. 64 
13, 11 
12. 96 
13,41 
12. 47 
12.60 
12. 83 
11.00 
1L 16 
10. 49 

5.93 



P • 

o 



Pr. ct 
1. 58 

3. 05 
3.21 
2.55 
3.29 
2,23 
4.05 
3.25 
3. 21 
3.72 
5.10 
3, 05 
3. 12 
2.77 
3. 86 
4. 18 
2. 14 
3.09 
3.59 
2.18 



Remarks on juice. 



Dark green, somt 

starch. 
Green, turbid. 
Very light green. 
Green. 

Light green, starchy. 
Light green. 

Do, 
Dark green. 
Light "green. 

Dark straw, 
kighfc green. 

Yery light brown. 
Light green. 

Do. 
Dark green. 
Yellowish green. 
Light green. 
Yellowish green. 



Tablk No. 33.— Shunglic Top. Willis Pope, Ala, 





1 


393 


1 


ao 


1.2 


2.36 


1.79 


69. 01 


1.036 


5.07 


7.49? 


too 


Light green, starchy. 


0 


1 


434 


1 


8.2 


LI 


2,48 


1.85 


70.37 


1.034 


5,07 


2, 13 


1.60 


Do. 


2 
3 


545 
580 


1 
1 


8.9 
9.0 


1.2 
LI 


2. 79 
2. 56 


2.17 
1,99 


68. 39 
68, 80 


1, 036 
L039 


4. 83 
5.11 


2,45 
3. 23 


2. 04 
1,67 


Light green, watery. 
Watery, some staroL 


31 


1 


662 


1 


9.4 


1.2 


2. 40 


1. 93 


69. 83 


1 024 


3.89 


.71 


1. 85 


Dark green, watery. 


11 


1 


663 


1 


9,4 


1.1 


2. 30 


3.80 


70, 95 


1. 034 


4. 76 


2.53 


1.46 


Do. 


11 


1 


66*1 


1 


8.9 


1.1 


2.45 


1. 93 


70. 90 


1 030 


4. 75 


2. 9C 


1.94 


Do. 


11 


1 


665 


1 


9.0 


.9 


2.22 


1. 58 


ea i9 


t 038 


5, 15 


3. 25 


1.28 


Do. 


14 


2 


791 


1 


1L 0 


1.1 


2.88 


2. 23 


70.97 


1, 034 


4. 56 


. 1,98 


2.26 


Do. 


14 


2 


792 


1 


10. « 


1, 1 


2,57 


1. 99 


69. 76 


1 035 


4.35 


2.14 


2.40 


Do. 


14 


2 


793 


1 


10, 5 


.1.0 


2, 70 


2, 12 


03. 83 


1, 039 


5. 03 


2.54 


2.44 


Do. 


14 


2 


794 


1 


10,0 


1. 0 


2. 04 


1,88 


60.29 


t 037 


4.71 


2.67 


2.31 


Do. 


17 


2 


895 


1 


10.6 


L0 


2. 05 


1.03 


70. 54 


1.041 


4. 68 


3.89 


1.76 


Dark green, starchy. 


17 


2 


896 


1 


It 2 


1.3 


2. 75 


2.28 


68. 00 


t 040 


4.97 


3. 44 


1.45 


Do. 


17 


2 


897 


1 


11,0 


to 


2,29 


1 85 


67. 62 


1.038 


5. 10 


2. 74 


1.75 


Do. 


17 


2 


898 


1 


11.0 


LI 


2, 88 


2.38 


68. 95 


1.039 


4.53 


3,63 


1 50 


Do. 


21 


3 


1076 


1 


1L 0 


.9 


LOT 


1.48 


71.80, 


1 030 


4. 61 


3.30 


1.45 


Thin, watery. 


21 


3 


ioyr 


1 


11, 1 


to 


2, 04 


1.61 


70.29 


1. 040 


4.82 


4. 28 


1.24- 


Do. 


21 


3 


1078 


1 


10,7 


.9 


1. 95 


1.60 


69,93 


1. 043 


4, 91 


4. 78 


1.34 


Do. 


21 


3 


1079 


1 


11,0 


to 


LW 


1,50 


72.73 


1.037 


4.40 


8.31 


2.27 


Do. 


25 


4 


1209 


1 


11.6 


to 


3.94 


1.52 


69.38 


1,041 


5.34 


3. 71 


1.66 


Dark green, atarchy. 


25 


4 


1210 


1 


11.5 


1. 1 


2, 00 


1.60 


69.33 


1. 043 


5.66 


3. 96 


1.65 


Do. 


25 


4 


1211 


1 


11.7 


1 1 


2,20 


1.77 


73. 13 


1. 043 


5.46 


4.19 


1.57 


Do. 


25 


4 


1212 


1 


11.0 


1.0 


1 74 


1 42 


60. 82 


1 049 


5,90 


4.97 


1. 95 


Do. 


28 


5 


1853 


1 


10.8 


,9 


1 61 


1 16 


OK 00 


1 045 


5,33 


4.73 


1.71 


Dark green, watery* 


28 


5 


1354 


1 


12,2 


tl 


2.34 


too 


70.92 


1. 046 


5. 00 


4, 85 


2,1.0 


Do. 


28 


5 


1355 


1 


10,3 


.8 


t 45 


1 11 


70. 69 


1.042 


4.89 


4. 33 


1.82 


Do. 


28 


5 


1356 


1 


10.9 


to 


L93 


1.32 


69.07 


1, 046 


5, SO 


4.42 


too 


Do. 


30 


6 


1395 


1 


12.3 


to 


2.29 


1,87 


69.69 


1.051 


4,56 


6.75 


2.11 


Dark green, some 
starch. 




























30 


6 


1396 


1 


12.5 


to 


2.52- 


1,86 


76. 86 


1 055 


4. 61 


7. 59 


1.92 


Do. 


30 


6 


1397 


I 


12,0 
12.1 


to 


s.oe 


1.68 


69.93 


t045 


5. 02 


5.14 


1. 85 


Do. 


30 


6 


1398 




to 


2, 06 


1.63 


69.27 


1.048 


4.51 


6.16 


1.84 


Do. 


30 


7 


1403 


X 


12. « 


to 


2,26 


t 85 


70.84 


t049 


4, 51 


6.49' 


1,67 


Do. 


30 


7 


*1404 


1 


12.6 


tl 


2.61 


2. 10 


70.26 


1.050 


4.79 


6,17 


2, 18 


Do, 


30 


7 


1405 


1 


12.0 


to 


1.86 


L52 


69.27 


1.050 


4. 58 


6,62 


1.90 


Do. 


30 


7 


1406 


1 


12,6 


tl 


2.63 


2,10 


67, 57 


t054 


4. 68 


7. 04 


2.13 


Do. 


30 


8 


1411 


1 


13.3 


tl 


3. 04 


2. 42 


69.06 


"1.051 


4. 28 


7. 01 


2. 22 


Do, 


30 


8 


1412 


1 


11.3 


to 


2.H 


too 


73,45 


1 058 


3.85 


7. 68 


3. 45 


Do. 


3d 


8 


1413 


1 


12.0 


to 


2. 32 


1 81 


67. 52 


1.055 


4. 53 


7. 50 


2.38 


Do. 


30 


8 


1414 


1 


12.8 


1.2 


3,03 


2,38 


69.02 


1.052 


4,35 


6.70 


2.69 


Do, 


30 


9 


1419 


1 


11,9 


tl 


2,62 


2.02 


70,99 


t05Q 


4,43 


<5. 67 


1.71 


Do, 


30 


9 


1420 


1 


11.0 


1,2 


2.75 


1 74 


69.19 


1.058 


3,79 


8,63 


•2.37 


Do* 


30 


9 


1421 


1 


10,9 


tl 


2.80 


2.17 


67. 99 


1.055 


4.23 


7.63 


2.26 


Do* 


80 


9 


1422 


1 


I1L0 


Itl 


2.81 


2,21 


68.30 


t059 


3.95 


8,78 


2.38 


t Do* 



* Topped Angu*t 28, 



t Topped. 
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Date, 


i 

a 

& 
p 


3 

Off 

r-*> 
OS 
fl 
S* 

CM 

o 

| 

*-* 

a 
ft 


& 
& 

ad 

o 

u 

J> 

M 

ft 


8 

Hi 


Diameter at butt* 


Total weigiit. 


Sent 2 










In. 


Lbs. 


10 


1561 


1 

X 


11. 4 


1.2 


2.25 


2 


10 


1562 


1 


11.2 


11 


2.64 


2 


10 


1563 


x 


11 4 

XX* 'x 


1.1 


2. 18 


2 


10 


1564 




10 

AV» O 


1.1 


2.34 


6 


10 


1713 




Xmi* V 


LI 


2. 60 


6 


10 


1714 


1 


11. 0 


1.1 


2.31 


6 


10 


1715 


1 


11 4 

XX* *x 


1.3 


2.68 


6 


10 


1716 


1 


11 n 

IX* v 


LI 


2.36 


14 


11 


1961 




11 2 


L3 


2.55 


14 


11 


1962 


1 


10, 5 


LO 


1.58 


14 


11 


1963 


1 


10.' 0 


1.1 


1. 88 


14 


11 


1964 


1 


10,5 


1.4 


3. 25 


21 


12 


2217 


X 




LI 


2.05 


21 


12 


2218 


1 

A 


19 0 


1*1 


2. 01 


21 
*x 


12 


2219 


X 


19 0 


1.1 


2*12 


21 


12 


2220 


1 
X 


1ft 9 


1.3 


3.07 


23 


13 

XO 


2326 


1 

X 


19 ^ 

x<5. O 


L2 


2.46 


23 


Id 


2327 


X 


1ft ft 

xv« u 


1.1 


1.89 


23 


13 
x© 


2328 


t 

X 


11 0 

XX* V 


1.1 


2.49 


23 


13 


2329 


1 

X 


19 1 

A0« X 


L2 


2.90 


25 


13 


2470 




11 8 


1.2 


2.36 


25 


13 


2471 


1 

X 


11 R 
xx* u 


L2' 


2.60 


25 


13 

XV 


2472 


1 

X 


11 4 
XX* % 


L2 


2. 26 


25 


13 


2473 


1 

X 


11 Q 
XX. o 


1.1 


2.29 


28 


14. 


2630 


1 


Xa» 0 


1.1 


2.09 


28 


14 


2631 


X 


11 ft 

XX* 0 


1.1 


2.09 


28 


14 


2632 


1 

X 


10 ft 

xu. u 


LI 


2.19 


23 


14 

J.* 


2633 


X 


1ft It 
XV* 0 


i % 

X* 0 




Oct. 1 

Vvw A 


14* 


2701 


1 

X 


o n 


L2 


2.45 


5 


15 


2754 




19- O 

x^» v 


1.3 


3*92 


7 


15 


2819 


X 


10 ft 

XV. u . 


L0 


1.90 


12 


15 


2934 


1 

.X 


19 4 


1.1 


2.61 


13 


15 


2981 

*v«7Ql> 


X 


11 0 
XX* V 


LO 


2.04 


15 


17 

X# 


3013 


1 

X 


19 St 

xz* o 


L2 


2.95 


xv 


IS 


3650 


X 


XX* tt 


1*0 


1.67 


Xv 


16 
xu 


3107 


x 


11 A 
XX* * 


LI 


2.49 


• so 


16 


3134 


1 


11 

XX* *J 


LI 


2.19 


22 
25 


16 


3169 


1 


10.3 


LI 


2.091 


17 


3224 


1 


10*1 


LO 


1.141 


27 


16 


3280 


1 


10*5 


LI 


1.43 


29 


17 


3322 


1 


11*7 


L2 


2. 06 


80 


18 


3349 


1 


11.0 


L2 


2.50 


2Toy, 4 


18 


3403 


1 


1L0 


1.4 


2.10 


5. 


18 


3434 


1 


11.0 


LI 


L89 


10 


18t 


3491 


1 


6.0 


L2 


L53 


12 


18 


3512 


1 


11.3 


LI 


L82 



o 



Lbs, 
L78 

2. 03 
1, 66 
1.82 
2. 12 
1. 80 
2* 17 
1.89 
2.14 

1*32 
1. 53 
2*68 
L69 
1.67 
1*80 
2*55 
2.01 
L51 
2.17 

2.20 

1.96 

2.09 

1. 90 

2*03 

1. 73 

L71 

L28 

2.60 

L96 ( 

3*20 

1.60 

2. 24 

1.71 

2.57 

1. 44 

2.05 

2. 05 

L76 

L57 

1.29 

1.82 

2.22 

2.00 

1.74 

1. 52 

L73 



I 



Pr, ct 
69.65 

70. 82 
74. 50 
68. 96 
71* 08 
67. 97 
70. 96 
68, 85 
71.40 

66. 83 
69. 20 
64. 31 
63.20 
66. 53 
65.60 
63.70 
65. 85 
66.13 
63.49 

63.72 
63.82 
66.67 
66.68 
64.43 
56.22 
64. 04 
64. 31 
63.85 
69.05 
68. 33 
58.82 
70, 60 
65. 69 
68.21 
73.28 
64.81 
65. 88 
67. 96 
64. 04 
67*01 
60.41 
69,31 
65. 27 
67.22 
72.25 
66. 88 



O 



L050 

1. 055 
1. 053 
1. 057 
1. 057 
1* 055 
1, 053 
1. 056 
1. 050 

1. 049 
1.057 
1.054 
1. 056 
1.051 
1. 061 
LO04 
1. 043 
1. 058 
1. 066 

L063 
L 068 
L061 
1.060 
1.066 
1. 055 
1* 064 
L070 
1. 070 
1. 068 
1.040 
1, 058 
1. 062 
1. 071 
1. 076 
1. 069 
L072 
1.071 
1, 067 
1. 080 
1. 070 
1. 077 
1. 067 
1. 069 
1.065 
L060 
L066 



[ Glucose in juice. 


Sucrose in juice. 


.3 

d 

to 
d , 

© 3 

pun 
m 

1 


Pr, ct 


Pr.ct* 


Fr. ct 


3.75 


7.11 


1. 81 


3. 82 


7.30 


2. 48 


3. 99 


7. 05 


2.07 


3. 62 


9. 14 


1. 15 


3. 16 


9. 58 


1. 88 


4. 06 


8. 41 


1, 51 


3. 83 


8. 09 


1.52 


3. 84 


8. 46 


2. 14 


4. 14 


5.57 


2.58 


5. 42 


4.70 


1. 70 


3.44 


8.57 


1 

X. do 


3. 14 


8.28 


L72 


4.06 


8,29 


1. 61 


4. 28 


6. 67 


1.75 


3. 74 


9.75 


1.44 


1. 84? 


9.41 


4.59? 


4. 29 


5. 15 


1. 25 


3. 17 


8. 55 


2.55 


2.04 


11.76 


2.71 


1. 63 


9.81? 


4. 97? 


2. 07 


12. 70 


2. 42 


2*94 


9, 98 


2:44 


2. 95 


9. 67 


2.86 


2. 37 


11.63 


2.79 


4. 05 


7.92 


L 82 


2.70 


10.54 


2. 56 


L 88 


12.48 


2. 70 


L54 


13.18 


2.48 


1*81 


12. 11 


3. 18 


4.28 


4.73 


1. 37 


3.66 


8.24 


2.56 


2.82 


10.51 


2.35 


2. 35 


12. 34 


2.88 


L88 


11.95 


2.99 


3. 10 


1L 16 


3.93 


1.52 


13.02 


3.37 


2.86 


11,92 


3.89 


Lost. 


Lost 


Lost. 


2.95 


12.81 


Q AA 


3.97 


0.44? 


7.16? 


1. 92 


13.11 


3.68 


1*82 


11.63 


3.19 


2.58 


11.85 


1*87 


2.73 


11.67 


2.74 


2,69 


9.71 


3.14 


1.58 


1L 08 


.75? 



Jlemarks on juice. 



Dark green, some 
starch. 
Do* 
Do. 
Do. 

Dark green, starchy. 
Do. 
Bo. 
, Do. 

Light green, so mo 
starch. 

Do. 

Do, 

Do. 
Thin, watery. 

Do. 

Do, 

Do. 

Dark green, watery. 
Bo. 

Bark ereen, some 
starch. 

Do. 

Bo. 

Do, 

Do. 

Do. 

Bo. 

Bo. 

Bo. 

Bo. 
Green. 

Very light green. 
Green* 

Light green, starchy 



Dark green. 
Light green. 

Light cinnamon. 



Bo. 

Very lighrt green. 
Brown, 
light green, 

Do! 



"Topped August 28. 



tTopped. 



Table No. 34.~Hondujus, E. Link, Greeneville, Tjenn. 



Aug. 11 

It 
11 
11 

18 
18 
18 
18 
23 

23 
23 
23 
25 
25 
25 



674 
675 
676 
677 
929 
930 
931 
932 
1101 

1102 
1103 
1104 
122o 
1226 

mi 



9.5 
7.5 
8.4 
8 6 
11.0 
8.9 
10,6 
10.0 
8.9 

10.8 
11.3 
11.5 
12,4 
11.2 
1L0 



1.3 
1.4 
1L3 
1.0 
L2 
L0 
1.2 
L0 
LO 

LO 
1.2 
1.0 
H 
*9 
.9 



3.45 
2. 97 
2.97 
L 95 
2. 75 
5.34 
2. 78 
2.06 
2. 02 

2. 61 
2. 05 
2. 36 
2. 77 
2. 07 
L91 



2.61 
2. 59 
2.35 
L52 
2.25 
4, 29 
.2.26 
1* 61 
1.49 

2.10 
2,42 
1/90 
2. 21 
1. 64 
L53 



69.42 
64.27 
66.77 
68. 06 
62,75 
66,90 
70.05 
70.98 
67.97 

65.65 
68. v5 
69.94 
60.56 
60.48 
69.71 



L033 
1.032 
1.032 
1.035 
L 031 
L 039 
1. 034 
1. 036 
L 051 

1. 042 
L 039 
L 036 
1. 037 
1. 040 
L 036 



4.40 
4.43 
4. 88 
4. 89 
4. 23 
3.97 
4.34 
4. 91 
3. 76 

4. 71 
4.61 
4* 62 
4.71 
4.80 
5.19 



3.06 
2.31 
1.81 
2. 63 
2. 48 
4*14 
2.54 
3.05 
7.14 

4.48 
4.26 
4.66 
3. 77 
4. 19 
3.09 



1.40 
L69 
1.79 
1.56 
1.39 
2.04 
1.87 
1.31 
2*09 

L80 
1.67 
.32 
L45 
1.44 
L61 



Bark green, watery. 
Do. 
Bo. 
Bo. 
Bo. 
Bo. 
Do. 
Bo. 

Bark green, some 
starch. 
Bo, 
Do, 
Bo. 

Bark green, starchy, 
go. 



84 



REPORT OF THE COMMISSIONER OF AGRICULTURE. 



ANALYSES 'OK JUICES FROM .SO KG HUM — Continued, 







.22 
'So 




















Ls 










a 




t 










0 


0 


1 u 

OS 

to 








§ 


















<^ 




















w 








ot su 
nice. 




Date 


g 
d 


« 

*© 








*P 


'? 

r* 


| 
£< 


&ij 




.9 


Remarks on juice. 




o 


o 

g 


S 


« 
o 




u 
© 


Ph 


y. 
<u 

, c 


y 
0 


I Glucose 


p 


m 

rH 






M 


r-i 


M 


H 


H 


Cn 


w 


h> 




CO 


w 












Ft. 


Til, 


Lb9. 


Lhs. 


Pr, et. 






JV. <:i. 


I T, CI, 


-"* 

Bart green, st-archv, 


Aug. 25 
28 


3 


1228 


1 


11. 3 


1 1 


2.18 


1. 72 


70. 20 


1. 035 


A Aft 


3. 33 


1. 50 


4 


1360 


1 


12. 8 


1. 2 


3.30 


2, 68 


00. 20 


1, 041 


4. 00 


5. 14 


L 88 


Park green, watery. 


28 


4 


1870 


1 


12.1 


1.4 


4. 02 


4. 05 


63. 03 


1. 041 


4. 70 


4.19 


1. 68 


Do. 


28 


4 


1371 


1 


13. 1 


1.2 


3. 70 


2. 10 


67. 87 


1. 04 5 


4. 32 


5. 26 


O Art 

I. 00 


Bark green, starchy. 


28 


4 


1372 


1 


11.4 


1. 0 


1.07 


1. 50 


68. 56 


1. 042 


«>. *J<> 


4. 21 


J . Of 


Dark green, waterV. 
Dark browii, some 


Sopt. 2 


5 


1577 


1 


12.0 


.8 


1, 85 


1. 48 


70, 77 


1. 037 


a. 00 


3.33 


1. Oi 


























starch. 


2 


5 


1578 


1 


12.5 


1.0 


2. 57 


2. OS 


70. 37 


1. 0-18 


a nr 


5.43 


1 TfJ 
J, /■> 


Do. 


2 


5 


1570 


1 


12. 3 


L0 


2. 20 


1.74 


72. 53 


1. 043 


i nr. 


4.31 


1.62 


• Do. 


2 


5 


1580 


1 


11, 3 


,7 


3.52 


1.21 


65, 87 


1. 046 


-1 A/t 


5.30 


1 A't 

1. 44 


Do. 


6 


C 


1737 


1 


13.4 


1.2 


2. 83 


2. 24 


50. 72 


1. 051 


4. Jo 


7. 14 


1, OA 


Dark green, some 
starch. 


6 


0 


3738 


1 


12.4 


1.2 


2. 77 


2. 33 


60. 20 


1. 056 


4. lb 


7. 05 


1 OA 


Do. 


0 


C 


1730 


1 


12. 2 


1.3 


3. 01 


2. 53 


67, 04 


1.053 


A 1 0 


7,77 


1. 43 


Do* 


0 


0 


1740 


1 


11. 3 


1.0 


1.74 


1.40 


00, 01 


1. 050 


.1. uo 


10. 00 


2. 67 


. Bo. 


14 




1077 


1 


12. 0 


1.2 


2.03 


2. 23 


60. 66 


1. 057 


A'J 


6. 80 


0. z£ 


Light green, Humo 
















2. fifr 












starch. 


.14 


8 


1078 


1 


12, 3 


1.4 


3.00 


00. 22 


J. 054 




7. 29 


2. 13 


Do. 


14 


8 


1070 


1 


12. (I 


1. 3 


3. 03 


2, 54 


71. 08 


3. 053 


A !\7 


0. 74 




Do. 


14 


8 


1080 


1 


12. 0 


1.0 


1.71 


1.45 


72, 60 


1. 050 


d 


6. 10 


I. i>4 


Do. 


21 


0 


2233 


1 


IS- o 


1.2 


1. 51 ? 


2. 25 


66. 2 i 


i. 060 


..». 4- 


0. 62 


2, 16 


Thin, watery. 


21 


a 


2234 


1 


ft), c 


3-2 


3. 28 


Lost. 


Lost. 


1. 066 




30. 03 




Bark green, starchy. 
Thin, watery. 


21 


0 


2235 


1 


10,2 


1. 2 


1. 73 


Lost. 


Lost. 


1, 052 


•1 . 30 


6,75 


2. 26 


21 


8 


2230 


1 


11.fi 


1.0 


1.78 


J . 43 


62. 06 


1. 055 


». OO 


7. £0 


.1 . 60 


Do. 9 


23 


10 


2340 


1 


12. 7 


1.2 


2. 00 


2. 43 


58. 13 


L 0(30 


; 


0, 92 


1 #\i 
1. oi 


Dark green, some 
starch. » 


23 


1.0 


2347 


1 


12, 8 


.1.1 




2. 00 


68. 87 


1. 057 


4>, ,.JU 


8. 54 


1. 


4 Do. 


23 


.10 


2!MH 


1 


12.2 


1. 2 


£ o? 


2. 22 


07.73 


1.002 


O. i..> 


10. 17 


0 09 


Do. 


23 


10 


2340 


1 


12.7 


J. 3 


2, 05 


2! 05 


67.44 


1. 052 


O. >i\) 


7. 68 


ii. 04 


Do, 


25 


n 


248(5 


1 


13. 5 


1.2 


3. 32 


2. m 


67. 50 


1.057 


3. 07 


0. 50 




Do. 


35 


l.i 


2487 


3 


13.2 


1.2 


3. 78 


a, io 


67. 52 


1,000 


2, 00 


8. 76 


*> ft ."7 

0. 77 


Do. 


25 


u 


2488 


I 


13. 1 


1.2 


3. 52 


2. 04 


67. 26 


1,058 


2, 80 


9. 35 


O AT 

^* 0/ 


Do. 


25 


ii 


urn 


1 


ia o 


3.0 


^. ;w 


1.04 


05. 1)0 


1.060 


•J. 08 


0. 85 


2. 46 


Do. 


Oct. J 


31* 


2706 


1 


8,5 


1.1 

1.3 


2.41 


2. 13 


06. 45 


.1.000 


3. 33 


31. 26 


2. 22 


Green. 


5 


12 


2750 


1 


12.3 


3. 52 


2. 85 


66.51. 


1.0u7 


1,60 


12.53 


2. 51 


Very light grecu, 

starchy. 
Green. 




12 


2824 






















7 


1 


J 3.0 


1.3 


4.28 


3.48 


68. ;*o 1 
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* Xoppml August 28. 
Tabu: No. 35.— Hoxky Top on Texas Oank. Brussels, Mo. 
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Dark green, starchy. 
Do, 
Do. 
Do. 
Do. 
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s 
g 

ft 


88 

% 
>» 

« 
Q 

9 


05 

•3 
"S 

«M 

© 
S3 

rt 
H 
S3 

1 


H 


a3 
P 

-43 

s 


-a 

o 
H 


© 

<y 

P< 

CQ 


Juice expressed. 


© 

£ A 

S3 

T? 
<y 
£4 


*3 

o 
w 
© 

o 


Sucrose in juice. 


.5 

K 

QQ CJ? 

© 3 

03 

»— » 
O 

m 


j.vcjiiai jiss uii j nice. 










JW. 


in. 






Pr. at 




Pr. ct 


■i 

Pr. ct. 


Pr. ct. 




Oct, 15 


16 


' 8012 


1 


11. 2 


3.1 


2. (ID 


2.20 


05. 80 


3, 074 


1.91 


13.45 


4. 24 


Light green, starchy. 


16 


10 


3049 


1 


12.1 


1.0 


1, 615 


3. 51 


60. f>8 


1. 071 


2. 10 


12. 20 


3. 08 


Dark green. 


39 


17 


3106 


1 


0.3 


L 0 


2. 38 


3.99 


64. 64 


1.070 


1. 28 


13. 96 


4. 37 


Light green. 


20 


17 


3133 


1 


11. 4 


1. 1 


2. 70 


2. 48 


03.51 


1. 075 


I* 05 


13.72 


3. 09 


22 


♦10 


3168 


a 


9.0 


3.1 


2. or> 


1.83 


65. 30 


1. 074 


1. 80 


12, 66 


4.29 


Light ere en. 


25 


17 


3223 


i 


12.1 


1.2 


2.33 


1. 98 


00.30 


1.078 


2.07 


12,78 


3, 99 


Do. 


27 


*18 


3279 


i 


ao 


1.2 


1.25 


1. 20 


0(1.67 


1. 058 


4.43 


7.91 


2, 12 


Do, 


29 


17 


3321 


i 


11,3 


1.1 


1,80 


2. 07 


07. 37 


1.070 


3. 15 


32.24 


3. 01 


Do. 


30 


18 


3348 


r 


12.4 


1.2 


2, 40 


2, 27 


00. 38 


1. 057 


4.11 


8.36 


2. 05 


Very light green 




18 


3397 


l 


12.1 


1.2 


3- 92 


1.85 


70. 95 


1.054 


4.22 


6,42 


2. 93 


Light greeu. 


5 


18 


344*3 


i 


12,5 


1,8 


2.07 


L 98 


70. 45 


1. 065 


2.51 


12.00 


1. 92 


Do. 


10 


ns 


3490 


i 


5,5 


1,3 


1.20 


1.11 


72. 70 


1. 060 


2. 38 


9.72 


3. 30 


Do. 


12 


18 


•3511 


i 


11,8 


1.2 


1. 95 


1. 88 


08.77 


1. 008 


2. 05 


10.74 


2. 95 


Do. 






















*''.» ■ ■■ 









* Toi>putL 

Tabu No* 30>— Honduras. L 



Aug *2 


1 


364 


1 


t 8.3 


1.3 


3.37 


2.68 


06. 64 


1.031 


-2, 73 


*10 


2 


595 


1 


lo,3 


1.3 


3.06 


2. 45 


70.77 


1. 032 


5. 05 


9 


J 


583 


1 


9.4 


3.3 


2. 60 


2. 07 


Oti/fi* 


1.030 


4. 05 


11 




m 


I 


9.5 


1. 0 


2,34 


1. 78 


71. 00 


1. 032 


4, 87 


11 




667 


I 


9.0 


1. 1 


2. 40 


1.62 


09. 93 


1. 037 


5. 32 


11 




it w o 
OOO 


I 


O it 

b. \\ 


1.1 


2. 30 


1. 88 


07. 53 


1. 035 


5. 02 


11 


P 


069 


I 


8,1 


1.0 


2.43 


1. 85 


07. !H 


i. m 


4, 84 


14 


1 


803 


1 


10.6 


1.2 


2. 97 


2,27 


CO. 55 


1. 033 


4.59 


14 


1 


804 


.1 


9.0 


3.1 


2.01 


1, 57 


08. ?i9 


1.037 


5, 42 


14 


1 


805. 


1 


10,0 


1.0 


2/28 


L77 


70, 89 


1.035 


4. 98 


14 


1 


806 


>i 


10.0 


1.1 


2. 72 


1.92 


74. 89 


3.030 


5. 31 


18 


2 


921 . 


"l 


11.3 


1.1 


3. 35 


2. 73 


71. 02 


1. 030 


4. 60 


18 


2 


9S2 


i 


10.5 


1.1 


2.08 


2.23 




3.039 


4.90 


18 


2 


023 


} 


11.0 


1.2 


3. OS 


2. 49 


70. 09 


3. OHO 


4. 82 


18 


2 


924 




10,8 


1.0 


2. 90 


2. 37 


69. 36 


3. 041 


4. 84 


23 


3 


1093 


l 


12.5 


1.1 


2. 97 


2.47 


70. 45 


1.038 


4, m 


2& 


3 


1094 


! 


11.9 


1.1 


2. 50 


2. 09 


70. 36 


3.. 035 


4. 57 


23 


3 


1095 


1 


31,6 


1.1 


2.98 


2.47 


00. 07 


1. 041 


4,85 


23 


3 


1090 


1 


13.7 


1.1 


2. 89 


2. 82 


58.20 


1. 039 


4.;>u 


25 


4 


12.17 


1 


32.5 


1.0 


2. 53 


2. 02 


, 70, 54 


1.044 


4, 66 


25 


4 


1218 


1 


12.0 


1.0 


2. 27 


1. 75 


70,14 


1. on 


5. 40 


25 


4 


1219 


I 


13.1 


1,2 


3. 28 


2. 63 


7L20 


1.039 


4. (il 


25 


4 


3220, 


1 


12. 6 


,9 


2. 10 


1.72 


71. 42 


1. 038 


4. 80 


28 


5 


1357 


1 


32.6 


1. 0 


2.09 


1. 08 


09. 07 


L044 


4. 92 


28 


5 


1358 


1 


31.9 


1.0 


2.04 


L 63 


68, 04 


L047 


5. 16 


28 


5 


3359 


1 


11.9 


1.2 


2. 80 


2. 27 


67,50 


1. 040 


5. 19 


28 


5 


3360 


1 


33.1 


1.1 


2. 93 


2. 38 


07.11 


1. 040 


4, 86 


Sept. 2 


6 


1569 


1 


12.8 


1.1 


2. vS3 


2.57 


61. 88 


3.046 


4.47 


2 


0 


1570 


1 


12.7 


1.0 


2. 34 


2. 00 


61.00 


3.043 


5. 3 5 


2 


6 


1571 


1 


12, 0 


1.0 


2* 00 


1. 71 


69, 55 


1. 047 


4. 88 


*> 




1572 


1 


13.9 


1.0 


2. 07 


L68 


67, 23 


1.050 


4. 07 


0 


7 


1725 


1 


13. 5 


1.2 


2. 85 


2, 38 


69, 59 


1.047 


4v08 


0 


7 


1720 


1 


31,5 


1.1 


2,21 


L82 


66. 91 


1, 056 


4, 53 


0 


7 


1.727 


I 


12. 0 


1.2 


2, m 


2, 05 


60. 73 


L 057 


3. 81 


0 


7 


1728 


I 


12.7 


LI 


% 53 


2;li> 


69. 50 


1. 050 


4. 56 


e 


8 


1729 


1 


n 5 


ht 


2.20 


1. 91 


67. 70 


L053 


4.04 


0 


8 


1730 


1 


10, (5 


1.2 


2.23 


1.75 


55. 04 


3.. 058 


3. 58 


0 


8 


1731 


1 


32. 5 


L2 


2, 51) 


2. 12 


69. 00 


1.055 


4. 33 


0 


8 


1732 


1 


13.2 


L2 


2. 00 


2, 17 


70, 55 


1. 050 


4, 38 


e 


9 


1733 


1 


12,1 


1,3 


2.97 


2.49 


09. 91 


1. 047 


4. 00 


. 0 


9 


3734 


1 


11. 1 


L2 


2, 58 


2. 11 


66. 49 


3.058 


3, 67 


0 


9 


3735 


1 


32.9 


1.2 


2. 85 


2. 00 


62. 37 


1. 058 


3. 09 


c 


9 


1730 


I 


VI 5 


LI 


2, 72 


2. 2 ,) 


67, 23 


L052 


4.38 ' 


14 


8 


1973 


I 


13. 5 


1.2 


i! 88 


% U 


67. 83 


L055 


3. 04 


u 


8 


1974 


1 


10.0 


3,1 


1.71 


L 54 


08,71 


1.057 


4.49 


14 


8 


1975 


1 


11.6 


3/1 


2. 05 


L.05 


70, 76 


1.055 


4. 44 


34 


8 


J 976 


1 112; 0 


LI 


2. 33 


2. 00 


67,55 


LG00 


3, 83 


21 


9 


2225 


1 


t>. 7 


1,1 


2.33 


1. 83 


67. 02 


3. 050 


3.49 


21 
21 


9 


2226 


1 \l% 6 


J.l 


2. 05 


i. m 


68, 03 


1..062 


3.88 


9 


2227 


1 113. X 


LI 1 


2,04 


2.14 


60. 01 


LU50 


3.81 



'^■■ft„. 



3.75 
1.94 
3.72 
2. 55 
3. 74 
2. 98 
2. 16 
L70 
2. 70 
2, 52 
2.04 
3.26 
3. 32 
3.08 
3.84 
4.16 
3.45 
3 . 95 
4.34 
5. 02 
3. 70 
3.90 
3, 97 
5. 04 
5. 53 
5,40 
5.82 
5.47 

4.34 

5, 05 

5. 8G 
6.33 

7.54 
8.45 

6. 04 
7.74 
7, 78 

7. 02 
7. 03 
6. 63 
8, 70 
8.55 
7. 00 
7.80 

7, 58 
6. 02 
7.31 

8. 92 
10. 17 

7.35 



1. 87 
3,29 
1. 14 
1. 16 
.88 
1.22 
r. 53 
2.33 
L 33 
1. 53 
1, 22 
3, 60 
1,74 
2.11 
1. 84 
L 20 
1.30 
3. 72 
3. 52 
1.81 
1. 61 
1. 69 
L 34 
1. 68 
1. 54 
2. 40 
L41 
L63 

1.40 
1.30 
1.80 
L 82 

2.33 
2, 07 
1. 80 
1.47 
3. 57 
2.38 
1. 59 
1. 55 
1. 07 
2.40 
L 53 
1. 87 

L 98 
2. 90 
3. 92 
2. 50 
1.49 
1.50 



I 

| Light green, starchy, 
j Dark green, waterv. 
Thin, watery. 
Dark green,* watery. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Dark brown, some 
starch. 
Do. 
Do. 
Do. 

Dark {rreen> soma 
starch. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do, 
Do. 
Do. 

Light green, some 
starch'. 

Do. 

Do. 

Do. 
Thin, watery* 

Do, 

Do. 
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i 




«n 
o 






cG 

"8 
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Remarks on juice. 
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JPfc 


In. 






Pr. cf. 




Pr. ct. 


Pr. ct , 


Pa (it 




Sept. 21 


9 


2228 


1 


12.6 


1.2 


2. 33 


1.98 


65. 85 


3.056 


3. 55 


8. 77 


1.64 


Thin, watery. 


23 


10 


2338 


1 


13.1 


1.0 


2.29 


L94 


65.41 


1. 056 


3. 54 


9. 30 


L 60 


Dark green, some 
starch. 


23 


10 


2339 


1 


12,9 


1.2 


2. 94 


2. 41 


62. 59 


1.058 


.3. 19 


9. 20 


2.21 


I)o. 


23 


10 


2340 


1 


12.0 


1.2 


3. 04 


2. 52 


67. 59 


1.053 


3. 22 


8.67 


1. 26 


Do. 


23 


10 


2341 


1 


12.2 


1.2 


2.49 


2. 15 


65. 12 


1. 052 


3. 03 


8,41 


1,29 


Do, 


25 


11 


2478 


1 


13.2 


1.2 


3.30 


2.79 


61. 72 


3. 055 


3.38 


9. 03 


7.27? 


Do. 


25 


11 


2479 


1 


12, 8 


1.2 


3. 09 


2. 73 


60. 50 


1,061 


3. 20 


9. 98 


6.71? 


Do. 


25 


31' 


2480 


1 


13.3 


1.2 


3.08 


2.61 


69.94 


1. 060 


3.01 


9. 98 


2.30 


Do. 


25 


11 


2481 


1 


12.6 


Ll 


2.20 


1. 78 


63. 86 


1. 0 64 


2. 76 


10. 79 


2,71 


Do. 


28 


12 


2642 


1 


13. 0 


1.0 


2. 79 


2.16 


65. 74 


L 060 


2. 31 


10.53 


2. 02 


Do, 


28 


12 


2643 


1 


13.0 


1.2 


...... 


2.00 


60.25 


1. 049 


3. 75 


6. 62 


3,83 


Do. 


28 


12 


2644 


1 


10.5 


1.2 


2.81 


2. 27 


66. 79 


3.059 


2. 84 


9.48 


.2.27 


Do. 


28 


12 


2645 


1 


13.3 


1*2 


3. 25 


a 70 


60. 19 


3. 050 


3. 61 


7. 23 


1.54 


Do. 


Oct 1 


*14 


2704 


1 


9, H 


1,2 


2 47 


3,98 


73. 94 


1. 072 


1.61 


13. 05 


2. 95 


Green* 


5 


13 


2757 


1 


12.7 


1.2 


.S.26 


2. 51 


7.1.22 


1.061 


2*69 


11. 03 


1.97 


Very light greera. 


7 


13 


2$22 


1 


12. 4 


3.2 


2. 80 


2. 37 


72. 72 


1, 059 


4. 31 


8.30 


6.20? 


Oreen. 


l l 
14 


13 

13 


2937 
2984 


1 
1 


12.0 
10.4 


1.1 
1,1 


2.51 
3.08 


2.11 

a 59 


65.31 
61.71 


1. 070 
1.067 


3,43 
2. 00 


12, 92 
11. 45 


4.32 

.3. 00 


Light green, starchy, 
Do. 


15 


14 


3015 


1 


13.0 


1.3 


3.27 


2. 70 


66.77 


1. 068 


3.69 


,11,54 


4.23 


Dark straw. 


36 


14 


3052 


1 


12.8 


3.1 


2. 77 


2. 35 


70. 39 


1. 066 


3. 34 


10. 57 


3. 26 


Dark green. 


19 


,15 


'3109 


1 


12.8 


1.1 


2,51 


24,31 


67. 59 


3. 070 


1.93 


12. 54 


3. 20 


Light green. 


20 


15 


3136 


1 


11.6 


1.0 


2, 33 


2.07 


52. "87 


1. 074 


% 09 


. 5.75? 


11.7tf? 


22 


13 


3172 


1 


13.0 


1.1' 


L87 


L63 


66.17 


L 063 


3.70 


11.00 


1.48 


Dark green. 


26 


15 




1 


"IO ft 
lt>. 0 


1.2 


2. 16 


2. 30 




1. U / 1 








Light green. 


28 


U5 


3294 


1 


9.4 


1.1 


1.83 


1.73 


63. 44 


1. 071 


2. 63 


12..81 


2. 99 


Dark green. 


29 


15 


3325 


1 


13.6 


1,0 


1. 78 


1. 54 


66. 57 


L 073 


3. 39 


11. 01 


2.10 


Brown. 


Not. 2 


16 


3370 


1 


31.0 


1.0 




1. 07 


74.38 


1. 008 


1. 81 


12.26 


Lost 


Light green. 


4 


16 


3405 


1 


It. 5 


1.4 


*L8r>' 


1.76 


68. 63 


1. 065 


4. 14' 


9, 60 


2. 18 


Yellowish green* 


5 


16 


3436 


1 


12.8 


1.3 


2. 78 


2. 63 


64.10 


1. 066 


3. 14 


11.50 


Lost 


Light olive. 


10 




3493 


1 


lo. ar 


1,1 


2.34 


2. 27 


68. 51 


1. 069 


2.42 


11.83 


3. 38 


Light green, 


12 


H 


3514 


1 


12.0 


1.0 


LG6 


1.57 


63. 08 


1. 066 


2. 70 


10. 14 


3. 10 


Do. 
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Table No. 37.— Sugar Cane. C. E. Milleb, Effingham, III* 



July 13 


1 


7 


2 


5.5 


0.9 


m mm wwm 

1.54 


1. 28 


53.30 


1. 029 


3,94 


1.71 


1.09 


16 


2 


18 


2 


5.7 


.6 


1. 10 


44. 37 


1. 031 


4.36 


2. 30 


L05 


17 


3 


27 


2 


6.6 


.8 


2. 59 


1. 90 


51.61 


1, 030 


3. 92 


2.35 


1.87 


17 


4 


28 


2 


6.0 


.7 


L 72 


1. 22 


47. 60 


1. 035 


4.41 


3. 18 


1. 58 , 


20 


5 


60 


2 


5,5 


.7 


1. 90 


1, 31 


54, 99 


1. 046 


3. 73 


5.9? 


1,96 


21 


6' 


84 


1 


8.0 


.8 


1.59 


1. 16 


56. 25 


1. 043 


3.23 


5.24 


2.46 


22 


7 


103 


2 


6.3 


jl 


2. 35 


1. 39 


59. 34 


1. 055 


3,46 


2.85? 


7. 58? 


24 


7 


148 


1 


8.1 


,7 


1.82 


1. 34 


53. 18 


L 048 


3. 29 


6.96 


L77 


23 


8 


130 


1 


8.2 


.7 


1. 45 


1.-69 


63.29 


1.048 


4.12 


5.94 


2. 35 


26 


9 


177 


1 


8.5 


.7 


1.44 


1. 18 


63. 20 


L054 


3.41 


8.64 


1.56 


27 


9 


227 


1 


6.0 


,7 


1. 20 


.79 


-44.78 


1. 057 


3. 61 


8,39 


3,15 


29 


9 


256 


2 


5.8 


.7 


2.25 


3.43 


64.05 


1. 051 


% 75 


7. 36 


2.64 


30 


10 


289 


2 


5,7 


.7 


2.16 


1. 35 


61.02 


1. 063 


2. 68 


10. 25 


2,59 


31 


10 


337 


.1 


5. 5 


.6 


-94 


.61 


63. 54 


1. 059 


2.84 


8.85 


3.37 


Aug. 2 


10 


-361 


1 


5.6 


.8 


L 01 


. 65 


61.72 


1. 054 


2. 96 


8.28 


2.56 


4 


10 


432 


1 


5.3 


.9 


1.25 


.74 


65. 97 


1. 050 


2. 38 


7.98 


1.97 


6 


10 


515 


1 


5.7 


.9 


1.04 


,66 


64.67 


1.054 


2, 38 


8.67 


2. 42 


7 


11 


543 


1 


5.5 


.8 


1,09 


.61 


Last, 


1.054 


2. 67 


8.62 


2.37 


9 


11 


577 


1 


0.7 


. 7 


1.28 


.83 


65.33 


1, 058 


2.52 


10.00 


1.61 


5 


10 


473 


1 


6.0 


1.0 


1.29 


.82 


64.79 


1.052 


2. 68 


7. 22 


2. 89 


5 


.10 


474 


1 


6.0 


,7 


1.01 


.64 


66.55 


1.043 


2. 77 


5^32 


2, 60 


5 


10 


475 


1 


6.5 


.9 


1.14 


.'77 


66.19 


1.051 


2,70 


7,49 


2. 61 


5 


10 


476 


1 


6.0 


,9 


.93 


.81 


45.92 


1.003 


2.60 


9.71 


3, 17 


13 


12 


752 


1 


5.9 


".8 


1. 03 


.68 


63,19 


1. 053 


1.72 


8.67 


2. 86 


13 


12 


753 


1 


6.8 


.6 


.97 


.54 


. 65. 3.0 


1.049 


% 22 


7.45 


2.44 


13 


12 


754 


1 


7.0 


.7 


1. 11 


,82 


60.43 


1, 060 


2.43 


10. 06 


2.37 


13 


12 


755 


1 


6.0 


,9 


1. 19 


.82 


66. 76 


1. 050 


2.13 


7. 31 


2.80 


17 


13 


883 


1 


6.1 


,7 


1. 02 


.64 


68.62 


1.032 


2. 70 


2.86 


4.39 


17 


13 


884 


1 


6,4 


.8 


L 13 


,.75 


65. 16 


'1. 060 


1. 09 


9. 79 


3. 84 


17 


13 


885 


1 


5.4 


.6 


.92 


,52 


65, 13 


1.032 


2. 74 


Lost. 


Lost. 


17 


13 


886 


i 


5.7 


.7 


.92 


.5S 


64. 88 


1.032 


3.46 


1.29 


2. 95 


18 


13 


909 


l 


8.0 


,8 


1. 51 


L14 


62.30 


1. 074 


1. 78 


13. 31 


4.51 


18 


13 


910 


l 


6.8 


.7 


1, 01 


.66 


63.05 


3. 001 


1. 76 


9.80 


3. 14 


18 


13 


911 


1 


6.6 


.7 


L14 


.83 


67. 39 


1.058 


2.42 


9.28 


2.51 



Light green, starchy. 

Do. 
Dark green. 
Lighter gr'n, starchy* 

Do* 

Light green, starchy!. 
Do. 

Dark green, starchy. 
Do. 

Watery, starchy. 
Dark green, starchy. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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ANALYSES OF JUICES FROM SORGHUM— Continued. 
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Kemarks on juice* 




o 


S 




© 
© 

p 


© 


'A 
© 

© 


© * r " 9 

9 

© 


© 

TO 
© 


© 
p 


OT 
rrj 








£ 
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a 




JO 


© 

xn 












© 

Q 






»S 


5 


© 

H 


(fx 




3 


m 


O 

W 












Ft. 


Ik 


Lbs, 


Lbs, 


Pr. ct 




Pt\ ct 


Pr. ct 


Pr. ct 


Dark greou, starchy. 


Aug. 3 8 


13 


i>12 


1 


5.6 


0.7 


,98 


.57 


66. 02 


1.038 


3. 17 


3. 62 


2. 60 


21 


14 


1004 


1 


5.0 


.8 


1, 00 


.60 


65. 80 


1. 032 


2.36 


3. 34 


2. 34 


Do. 


21 


14 


1005 


1 


5.6 


.7 


.97 


.57 


66. 98 


1. 034 


2. 85 


3. 39 


2. 17 


Thin, watery. 


21 


14 


1006 


1 


5.6 


,8 


.91 


.57 


07. 44 


1. 032 


3. 43 


2. 27 


% 29 


Do. 


21 


14 


1067 


1 


6. 0 


.7 


.91 


.59 


67. 97 


1. 045 


3. 58 


5. 12 


2. 50 


Thin, some starch. 


25 


15 


3197 


1 


5.8 


10 


1.26 


.82 


63 30 


1. 063 


2. 08 


11. 85 


1. 92 


Dark green, starch v. 


25 


15 


1198 


1 


5.9 


.8 


.87 


. 53 


67.28 


1. 039 


3. 79 


4, 17 


2. 00 


Do. ■ 


25 


15 


1100 


1 


6.1 


.7 


.93 


.56 


70.39 


1.040 


3. 93 


3. 99 


2.18 


Do. 


25 


15 


1200 


1 


0. 1 


.7 


.83 


.50 


65. 09 


1. 058 


3.07 


8. 75 


2. 78 


Do. 


27 


16 


1327 


1 


5.6 


.8 


1.82 


.67 


65. 90 


1. 037 


3. 60 


3. 31 


2. 44 


Do. 


27 


10 


1328 


.1 


6. 6 


.1) 


1.11 


.86 


6& 84 


1.054 


2. 73 


7. 75 


2. 90 


Do. 


27 


w 


1029 


1 


0.0 


.7 


.91 


.61 


66.85 


1. 050 


3,20 


6. 40 


2. 64 


Do. 


. 27 


16 


1330 


1 


6.1 


.7 


.98 


.64 


63. 67 


1.301 


2.27 


9. 64 


3. 31 


Do, 


fiept. 2 


10 


1549 


2 


5.5' 


♦ 8 


2. 08 


1. 45 


67.98 


1. 051 


3. 13 


6.81 


2.57 


Dark green, some 
























starch. 


2 


10 


1550 


2 


c,o 


.5 


1.63 


1. 05 


65. 05 


1.047 


3.92 


4. 94 


2. 55 


Do. 


o 


16 


1551 


2 


5. a 


.6 


1.71 


1.14 


G4. 67 


1. 048 


2. 72 


6.66 


2. 21 


Do. 


2 


IB 


1552 


2 


0,0 


.0 


1.70 


.97 


67. 27 


1.001 


2, 39 


10.38 


2. 03 


Do. 


6 


10 


1701 


2 


0.3 


*6 


L81 


1. 13 


00. 38 


1.005 


1.78 


11. 95 


2. 42 


Dark green, starchy. 


C 


16 


1702 


2 


5.7 


• 6 


1.47 


,87 


64. 04 


1. 062 


2. 47 


10,82 


2. 06 


Do. 




16 


1703 


2 


5.7 


.7 


1. 69 


.99 


CO. 80 


1. 050 


3. 13 


7,11 


2.24 


Do. 


0 


16 


1704 


2 


0.0 


.7 


1.74 


1. 14 


67. 09 


1. 044 


2,87 


6. 25 


1. 94 


Do. 


10 


16 


1901 


1 


5.9 


.8 


.98 


.61 


60. 80 


1. 027 


3. 42 


7. 96 


1. 66 


Do. 


10 


16 


1902 


1 


5.6 


• 8 


1. 18 


. 79 


63. 69 


1.057 


2.41 


8. 85 


1. 79 


Do. 


10 


16 


1908 


1 


0,0 


♦ 8 


. 95 


.61 


03, 06 


3,053 


3. 60 


0.96 


1. 64 


Do. 


10 


10 


1904 


1 


6.0 


,7 


.8-4 


.55 


62. 00 


1. 047 


4. 23 


5.08 


2. 00 


Do. 


17 


16 


2090 


1 


8.4 


.0 


1, 48 


1. 09 


67. 63 


1.050 


2. 53 


7. 48 


2. 75 


Do. 


17 


10 


2091 


2 


5.7 


.8 


2. 09 


1.32 


62. 66 


1. 054 


8. 18 


8. 02 


2. 37 


Do. 


17 


10 


2092 


1 


a.n 


• 9 


1.63 


1. 05 


67. 36 


1.058 


3. 45 


8. 51 


2. 55 


Do. 


37 


10 


2093 


«j 

An 


8. o 


.8 


2.00 


1.34 


63.50 


3.006 


2.86 


11. 17 


2. 72 


Do. 


21 


10 


220f> 


1 


8.0 


.9 


1. 40 


1. 12 


65. 08 


1. 049 


3.59 


6. 86 


•1. 75 


Do. 


21 


16 


2206 


1 


8.1 


.8 


1. 30 


, 95 


62. 32 


1.056 


3, 03 


8.84 


2. 19 


Do. 


21 


10 


2207 


1 


7.8 


. 8 


1. 63 


1.17 


(54. 02 


1.059 


2. 87 


9.70 


2. 11 


Thin, watery. 


21 


16 


2208 


1 


8.8 


.9 


1. m 


1.29 


65. 02 


1, 067 


2. 43 


12. 01 


2. 05 


Do. 


25 


17 


2458 


2 


«. 3 


.8 


2. 20 


3, 61 


00. 01 


3.059 


2.36 


9. 64 


2. 87 


Dark green, starchy. 


25 


17 


2469 


♦> 


5. 0 


. 8 


2. 00 


1. 38 


63.15 


3, 058 


2. 3(5 


9. 88 


3, 78 


Do; 


25 


17 


2460 


2 


7. 5 


♦ 8 


2. 30 


1, 49 


64, 30 


1. 055 


2. 84 


8.22 


2. 83 


Do. 


25 


17 


2401 


2 


5. 0 


. 8 


1. 85 


1.30 


61. 93 


1. 003 


2. 41 


30. 67 


2, 03 


Dark green, some 
starch. 




























17 


2618 


1 


7. 8 


• 8 


1. 20 


, 80 


60, 55 


1. 048 


3. 90 


6. 08 


3. 76 


Do. 


•SO 


17 


201 9 


2 


6. 0 


» 8 


1, 54 


. 07 


55. 43 


1.039 


3. 75 


2. 10 


2,49 


Do. 


;o 


17 


ft {Km 


1 


8, 3 


. 9 


1. 70 


1. 02 


64. 98 


1. 055 


3. 35 


8, 18 


2. 07 


Do. 


28 


17 


2021 


2 


0. 5 


. 7 


1. 91 


. 99 


57. 33 


3.008 


1.28 


12. 44 


2. 81 


Do. 


wU 1 


*17 


2698 


1 


4. 5 


. 9 


,88 


.60 


64. 20 


1. 003 


2. 46 


8, 09 


4, 03 


Dark hrowu. 


4 


17 


2748 


1 


7. 6 


.8 


1. 05 


.77 


56. 59 


1, 062 


3. 04 


10. 20 


2. 58 


Dirty green. 


7 


37 


281.0 


2 


7.2 


.8 


1. 85 


.92 


56. 19 


.1.003 


2. 53 


10. 09 


2. 97 


Do. 


11 


17 


2908 


X 


8. 0 


.9 


1. 48 


.90 


68. 34 


1.007 


Lost 


Lost. 


Lost, 


Brown. 


13 


17 


2078 


1 


7.9 


.9 


1.28 


,91 


66. 99 


1. 073 


3, 01 


11.58 


3. 36 


Very dark olive. 


35 


17 


8010 


1 


8.4 


,8 


1. 80 


1.14 


65. 38 


1, 077 


Lost. 


Lost 


Lost. 


Very dark green. 


1(1 


18 


8047 


1 


7,8 


.7 


.81 


.57 


63. 08 


1. 060 


2. 84 


6.98 


5. 46 


Diriy green. 


IS) 
20 


18 


3104 


1 


7,8 


.9 


1. 58 


1. 09 


69. 90 


1. 061 


2, 53 


10.07 


3. 38 


Dart brown. 


17 


8131 


1 


7.5 


,7 


1.41 


. 96 


61. 02 


3,070 


1.53 


13. 72 


5. 31 




22 


17 


3100 


1 


8.3 


.9 


L 33 


.91 


64.41 


1. 070 


2.98 


11.04 


4.02 


Dirty green. 


26 


17 


3221 


1 


ao 


.8 


1.21 


.94 


64. 02 


1 074 


3. 20 


12. 51 


2. 49 


Green. 


27 


"17 


3277 


1 


8 4 


8 


.1, Oil 


1 01 

J,, v I. 


iJjr, J. i 




£>* ill 


.14. i><i 


ii. \>( 


liight green. 




37 


mw 


1 


8] 4 


♦ 8 


3,48 


,09 


62. 83 


1. 075 


2. 69 


12. m 


Lost. 


Dark brown. 


m 


n 


3346 


1 


8.4 


.8 


1.53 


1, 20 


66, 91 


3.071 


2. 10 


9,65 


Lost 


Light green. 
Olfve, 


Nov. n 


38 


3395 


2 


5.7 


.6 


.92 


.77 


59. 89 


1. 064 


1.83 


10. 33 


4,15 


5 




mi 


X 


8,0 


.8 


1.29 


. 05 


54. 17 


1. 067 


2. 52 


11.87 


1. 54 


Dirty green. 


JO 


u 




X 


a 5 


1.0 


1.54 


1. 16 


70. 32 


1.061 


2, 64 


10. 48 


2. 83 


Light olive. 


12 


18 


mm 


«> 


8.0 


,6 


3,10 


.93 


62. 17 


1.060 


3.37 


8,60 


4. 87 


Brownish olive, 


15 


18 




1 


8.0 


.■9 


1.41 


1. 14 


68.80 


1, 006 


1.90 


11.92 


2.25 


Dark green. 



♦ * Topped. August 28. 



Ta!u.k No. 38.— Hybrid. J, C. Mookk, San Diego, Gal. 



1 


11 


*) 


7. ft 0, 9 




2. 53 


44. 68 


1.017 


2. 70 


.83 


.53 


*) 


47 


1 


9,5 ,8 


1.97 


1. 51 


52. 88 


1.724 


3. 85 


,64 


1,61 


It 


66 


1 


9. 1 ! . 9 


% 15 


3,56 


fa 22 


1.023 


1.89 


1.83 


2.28 


4 


304 


1 


7.0 | .8 


2. 04 


1.31 


65. 03 


1. 022 


1.87 


....... 
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ANALYSES OF JUICES FROM SORGHUM— Continued. 



I 

g 

ft 

Q 

s 
p 



July 24 j 
22 d 
24 5 

6 
6 
7 
8 
9 
9 
9 

9 
9 
9 
10 
9 
12 
11 
10 
10 
10 
10 

12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
14 
14 
14 
14 
16 
16 
16 
16 
16 

16 
16 
16 
17 

17 
17 
17 
17 
17 
37 
17 
17* 
17 
17 
17 
17 



13 



149 
105 
150 

106 
151 
133 
178 
228 
257 
292 

338 
362 
394 
435 
518 
581 
594 
546 
547 
548 
549 

602 
603 
604 
605 
795 
796 
797 
798 
899 
900 
901 
902 
1080 
1081 
1082 
1083 
1717 
1718 
1719 
1720 
1965 

1966 
1967 
1968 
2330 

2331 
2332 
2333 
2634 
2635 
2636 
2637 
2702 
2755 
2820 
2935 
2982 
3170 
3225 
3281 
3323 
3350 



03 

a 

60 

O 

a 



8.4 
8.7 
9.5 

8,5 
8. 5 
8,6 
7.5 

9.3 
9,3 
9.9 

9,0 
9.7 
9.5 
8.5 
8.5 
8.8 
8.5 
9.5 
8.8 
9.5 
8.5 

9.7 
8.6 
8.5 
8.4 
9.0 
9.1 
9.0 
8.9 
8.5 
8,5 
9.2 
8.0 

10.0 
9.4 
8.5 
8.6 
9.1 

10.0 
9.4 
8.7 
9.8 

9.1 
8.1 
8.2 
9.1 



In, 
1.0 
.8 



.8 
.8 

.8 
.9 
LO 
.9 
.8 
.9 
.9 
1.0 
9 
9 
9 



.8 
.8 
1.0 
1.0 
.9 
.9 
1. 1 

1.0 
1.0 
1.0 
.9 

.8 
.9 
.8 
.9 
1.0 
LO 
1,0 
,9 
.8 
.9 
1.0 
.9 
LO 



1.1 
9 
LO 



Lbs. 
2. 47 
2.22 
2. 07 

2.17 
1. 98 
1.25 
2.22 
2,07 
1. 68 
2.16 

1,64 
1.54 
1. 80 
1.79 

1. 95 
1.66 
2. 24 
1. 73 
1. 89 
1.64 
1. 44 

2. 26 
2. 90 
2. 09 
1. 71 
1. 82 
L 95 

1. 95 
1. 94 
2.31 
1.64 
1.67 
1. 38 
1. 95 
L 93 
1. 69 
L64 
L 98 
1.76 
1. 58 
L67 
2.03 

L 86 
1. 32 
L 70 
2.46 

L37 
1.97 
1.52 
1.87 
2. 20 
2.08 
1.93 
.98 
1.21 
2.07 
1.63 

2. 08 
1.54 



1. 39 
1.34 
1. 38 



bp 

"3 



ft 



Lbs. 
1. 80 
1. 50 
1. 49 

1. 39 
1. 37 
.85 
1. 42 
1. 55 
L23 
1.57 

1.49 
L10 
1. 29 
1. 14 
L30 

.83? 
1. 49 
1. 19 
1.29 
1.19 

.96 

1. 54 
1. 19 
1. 47 
1. 21. 
L 17 
1. 34 
L 16 
L 31 
1.40 
1. 12 
1.22 
.97 
1. 83 
1. 37 
1.18 
1.18 
1.37 
1. 37 
1.11 
1. 15 
1.37 

1.33 
.87 
1. 16 
1.22 

,97 
1. 28 
L 02 
1. 21 
1. 35 
Lost 
1,16 

.73 

.77 
1.26 
1. 10 
L 06 
1.12 

.97 
1. 12 

.96 
1.24 



rs 



ft 



P3 



Pr, ct 
58. 88 
61.96 
59. 82 

47. 33 
65,60 
63,43 
62. 48 
73. 63 
69. 30 
66.95 

71.05 
68.92 
52. 65 
72.69 
71. 69 
88. 89? 
09.72 
67. 22 
69. 57 
69.63 
08. 19 

69. 02 
71.40 
70. 46 
70. 91 
70.19 
68.70 
68, 06 
60. 00 
72. 06 
68. 00 
69. 96 

68. 82 
54. 13 
69. 82 
73, 69 

69. 50 
69.40 
68.16 
67.32 
65. 31 
81. 08? 

69.20 
65. 59 
72, 00 
66. 06 

64.25 
70.69 
66.81 
65.57 
66.82 
Lost. 
65.27 
68. 86 
68. 67 
69.05 
69.32 
66.87 
63.92 
64. 03 
Lost. 
69.44 
65.84 



1. 022 
L 024 
1. 027 

1. 025 
1. 025 
L 031 
1, 027 
1. 032 
1. 026 
1. 029 

1. 030 
1. 038 
1. 036 
1. 020 
1. 016 
1. 018 
1. 022 
1. 029 
1. 089 
1. 037 
1. 039 

1. 020 
1. 027 
L 021 
L 025 
1. 018 
L 041 
1. 027 
L043 
1.019 
L 022 
1. 029 
L 037 
1. 027 
1. 041 
1. 034 
1. 036 
1.027 
1. 031 
1. 054 
1, 040 
1. 038 

1. 052 
1. 038 
1. 050 
1.039 

1.052 
1, 051 
1.047 
1. 040 
1. 046 
1.042 
1. 051 
1. 048 
1.034 
1.055 
1.041 
1.054 
1.056 
Lost. 
1.058 
1.048 
1.049 



Pr.'cL 
2.60 
3. 27 
2. 10 

3, 02 

1. 59 
2. 21 
1.10 

2. 91 
2. 72 
L 77 

1. 85 
2. 78 
1. 48 
1.36 
1. 14 
1. 18 
2.39 
1. 58 
% 11 
1. 75 
1. 61 

1. 22 
1.52 
1. 47 
1.42 
1. 17 
1. 54 
1, 61 
1.48 
1. 30 
1. 08 
1. 25 
2.01 

1. 64 
1. 67 
3. 15 
L 60 

2. 58 
1. 82 

.97 
.93 
1. 44 

1. 81 
.63 

1. 13 
.69 

1.87 
1. 45 
2.18 
2.51 
1.97 
LIS 

.99 

.54 
1.23 
2.87 
3. 18 

.78 
1.66 

.98 
4. 38? 
1. 58 
2. 74 



v 



Pr. ct 
.82 
2, 35 
2. 40 

4. 02 

2. 8'd 

3. GO 

3. 87 
2, 88 

1. 44 

2. 96 

3.15 

4. 43 

5. 63 
1. 38 

.17 
7, 93 

,56 
3. 23 
4. 79 
4,43 
5.30 

1. 14 
2. 14 
1.40 
1. 31 
.34 
4. 51 
2. 26 
5.79 
.64 
.99 
2. 15 
3.70 
2. 89 
6. 01 
3. 30 
4. 42 
1. 75 
3. 18 
9.44 
5.10 
4.87 

7. 74 
5.06 
7.05 
5.52 

7.44 
7.70 
6. 27 
5.72 
5.57 
5.69 
8.42 
7.13 
4. 09 
7.74 
4.03 
8. 92 
7.67 
6. 77 
10. 09 
6.32 
6.27 



u 

S3 



Pr. ct 
2. 35 
5.02 
2,71 



2, 70 
L 95 
1.85 
2. 54 
2. 18 
2. 30 



Remarks on juice. 



57 
33 
53 
97 
48 
2. 35 
2. 58 
2. 33 
2. 68 
2,69 
2. 72 

2.40 

2. 82 
2.27 
2.88 
2.86 
3. 89 
2.56 
3.13 
2. 33 
2.92 

3. 06 
2. 92 
2. 13 
2. 50 
2.08 
2.47 
2. 29 
2. 32 
2. 40 
3.54 
2.86 

2.62 
2.84 
3. 15 
3. 13 



3. 19 
2.84 
2.49 
1.71 
3. 12 
2.61 
2.44 
4. 31 
2.80 
2, 75 
2.78 
3. 15 
5.02 
Lost. 



2. 93 
9.29? 



Dark green. 

Light green, 
starch. 



little 



Dark green, starchy. 
Light green. 
Dark green. 

Do. 

Do. 

Lighter green, 
starchy. 
Do. 

Light green, starchy. 
Do. 
Do. 

Thin; watery. 
Do. 

Dark green ; watery. 
Light green, watery. 

Do. 

Do. 

Darker green, 

watery, 
Dark green* watery. 

Do. 

Do. 

Do, 

Do, 

Do. 

Do. 

Do. 

Dark green, starchy, 

Do. 

Do. 

Do. 
Thin, watery. 

Do. 

Do. 

Do. 

Dark green, starchy, 
Do. 
Do. 
Do. 

Light green, »otae 
starch. 
Do. 
Do. 
Do. 

Dark green, some 
starch. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Green. 
Dark olive. 
Green. 

Liggt green^starchT* 

Dark green. 

Light green. 
Light hrowh. 
Dirty green. 



* Topped August 28. 
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JUICES PROM CORNSTALKS. 



Although a considerable number of analyses of the juice obtained from 
cornstalks has been made, we are, as yet, not willing to positively assert 
that sugar can be made at a profit from the juice of cornstalks. Still, 
the results of the analyses, taken with those from practical experiments 
on a small scale, make the outlook appear very hopeful. 

The following are some practical results obtained this year : 

The stalks from four varieties of field corn were used, viz : Improved 
Prolific, White Dent, Lindsay's Horse-Tooth, Bight-rowed White Dent. 

One hundred and twenty-one pounds of stripped stalks yielded 62 
pounds of juice, equal to 51.24 per cent, of juice. This juice contained 
&55 per cent, of erystallizable sugar, as shown by the polariscope. 

Fifty-three pounds of this juice' yielded 8.5 pounds of sirup, equal to 
16 per cent. This sirup contained sucrose 50.44 per cent., glucose 11.50 
per cent., or 94.64 per cent, of the sucrose originally present in the juice 
was recovered in the sirup. There were actually separated from this 
sirup 4.5 pounds of sugar, equal to 53.00 per cent, of the sirup. 

A similar experiment conducted in 1879 furnished a sirup from Which 
39.3 per cent, of good sugar was actually separated. 

While the yield of sugar per acre is considerably less tha>n from sot- 
ghtim, it must be borne in mind that good mature corn can first be pro- 
duced and sold ; if, then, the sugar obtained from the otherwise almost 
worthless stalks can be made at even a small profit, it will equal or ex- 
ceed in value the sum received for the corn. 

It is hoped that practical experiments on a large scale may be con- 
ducted during the coming summer. The results then obtained will do 
much to settle this question as to the cost of producing sugar from corn- 
stalks, If successful, a very great saving can be annually made in this 
country. 

ANALYSES OF JUICES FROM CORNSTALKS. 

Table No. 39.—Ricjk or Egyptian Coknt. Root & Hoilingswooth, Kinslky 

Coukt-House, Kans. 



Date. 


1 


CO 

J? 
a 

<* 

0 

to 


2 

$ 

m 

© 


i 


M 

~& 

B 

.S3 
A 


§ 


*3 

/a 


Juices expressed. 


July 20 








Ft. 


In. 






Pr.<rt. 


I 


184 


3 


6.4 


0.0 


1.84 


3.07 


44 75 


2d 


2 


m 


2 


0.7 


.6 


1. 49 


.96 


45. 52 


28 


3 


m 


2 


6.8 


.0 


1 53 


.91 


43. 98 


27 


4 


231 


1 


7,0 


.8 


1. 19 


.79 


48:92 


30 


4 


300 


I 


7.4 


.6 


1. 18 


.03 


40. 04 


m 


5 


m 


1 


7.4 


A 


1 11 


,75 


48, 08 


Aug. 2 


5 


370 


1 


7.8 


.8 


.93 


.57 


40. 18 


7 


6 


553 


3 


0.0 


.0 


2.09 


1 21 


48.72 


7 


7 


554 


Z< 


6.7 


.8 


1, 88 


1. 10 


40. 67 


9 


7 


rm 


1 


6.9 


.8 


2.34 


1.47 


53. 67 


IX 


8 


078 


2« 


7.5 


A 


2.23 


1. 29 


50. 76 


19 


8 


m 


3 


7.6 


'A 


2. 39 


1.44 


45.50' 


19 


8 


m 


3 


0.0 


.0 


1,94 


1, 13 


40.85 


19 


r 


m 


3 


&6 


.6 


2. 11 


1. 17 


46. 99 


19 






3 


7. 0 


.7 


a, 01 


i oa 


47. 71 


19 


9 


077 


3 


7.5 


A 


3. 03 


a. 40 


46. 45" 


J9 


9 


978 


3 


CO 


.7 


2.93 


1.44 


48. 55, 


23 
23 


0 


U29 


2 


7.5 


.7* 


2, 02 


1. 04 


53. 39 


» 


1130 


2 


7.5 


,8 


2,57 


1.34 


40,95 



V . 



CO 



1.031 
L 029 
1.02G 
1088 
1. 046 
1.052 
1048 
2.047 

1050 
1046 
1. 051 
1057 

looa 

1061 
1. 054 
1.054 
1052 
1041 
1053 



| Glucose in juice* 


J Sucrose in juice* 


A 
S 

CD 

3 
I 


Pn ct 


Pa ct 


Pr. ct 


1 18 


3.28 


2.80 


♦ 88 


3.03 


2. 89 


,92 


2. 97 


2.64 


126 


5.03 


,3.20 


1 H 


5. 88 


4. 00 


1.09 


6.95 


4.22 


4.32 


4. 03 


4. 10 


.76 


6.42 


4.23 


112 


8.26 


4. 11 


.96 


0. 61 


3.71 


1 13 


7. 40 


3.84 


• 96 


9.54 


3. 69 


.95 


9. 93 


4.41 


1 50 


9.39 


4.05 


.68 


8. 41 


4,48 


.61 


8.66 


2.97? 


.92 


7. 28 


4.78 


.71 


5. 91 


3.-37 


,64 


7.67 


4.61 1 



Eenmrks on juice. 



Light green, starchy. 
Dark green* 
Do. 

Light green, starchy. 
Dark green, starchy. 
Light green. 
Do. 

Dark greea, wsfctery, 
starchy. 
Do. 

Dark green, starchy. 
. Do. 
Do. 
Do. 
Do. 

& 

Do. 
Do. 
Da. 
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Date. 


§ 

1 

g 1 

p 


m 
>> 

9 

O 

8 
I 


05 

1 

O 

s 


r« 
§ 


4& 
«*^> 

s 
a 

B 

OS 

■B 


Total weight. 


te 
o 

*S 

■+3 

m 


-Juice expressed. 


Specific gravity of 
juice. 


Glucose in juice. 


Sucrose in jaice. 


Solids not sugar in 
juice. 


Hemarka : on juice. 


Aug **6 
'26 


Q 

9 


1254 


Q 
fi 

1 


Ft. 




Lbs, 


Lbs. 


Pr, ct 




x r. vt. 


JTTy Cu 


x r . ct. 




7 * 

8. 0 


,8 


2, 05 
1.65 


1. Ul 

.87 


47. 29 
46. 21 


X. U'i» 
X, V*ir<7 


O 77 

• DA 


7 

*7 A.L 
1 .-%x 


Q 14. 

<l di. 


Dark green, starcby. 
Do. 


£X) 


y 


1255 


1 


7. 0 


.8 


L 52 


. 69 


52*23 


X. Ut i 


. c* 


O. J7* 


0. \j& 


Do. 




1 A 

10 


ld79 


A 
j£ 


8. 0 


.8 


2.49 


1, 17 


46. 44 


X. UuO 




t>. Oj 


^ Qi. 

U, 


Do. 




"t A 


1380 


A 


8. 5 


.7 


2.23 


1. 12 


42. 01 


L 045 


.68 


5. 94 


4. 19 


Do. 




19 


lool 


A 


6. 6 


.7 


1.87 


.86 


31. 24 


1. 032 


. 78 




0. ox 


Do. 


oepi. 6 


10 


t flftO 

lt>0£> 


A 


7. 1 


. 7 


1. 98 


. 97 


54. 77 


1. 032 


" <v1 

4 V*J 






Do. 


q 
a 


1U 


ltJU4 




7, d 


.7 


2*02 


. 88 


44. 03 


1. 040 


, 64 


5, 47 


3. 31 


Do. 


ly 

0 


10 


1605 




5. 5 


.6 


2, 03 


.79 


43, 33 


1. 034 


. 60 


3! 35 


0. if* 


Do. 


o 

O 


11 


1808 


2 


7, 6 


.6 


1. 46 


.78 


29. 18 


1. 041 


! 39 


5* 54 


3 *27 


Darlc green, some 


8 




1809 






















stareb. 


11 


2 


7. 0 


.6 


1. 40 


.81 


ftf > 4.0 

CiO* w 


X. VtV 








Do. 


8 


11 


1810 




5,6 


.7 


2, 02 


.57 


64. 20 


1. 035 


« Otc 


0. o»/ 


*» xo 


Do. 




12 


1815 


2 


a6 


.8 


2.44 


1.29 


47. 78 


1. 056 








Do. 


8r 


12 


1816 


2 


7.6 


,7 




.97 


AO A A 


1. 032 


, 45 


3. 42 


4. 41 


Do. 


8 


12 


1817 


2 


7. 0 


.7 


2. 37 


1. 11 


44.38 


L036 


.46 


3.C2 




Do* 


If 


11 


low 




7. 9 


• 9 
.7 


2.55 


1. 36 


49.75 


1.05L 


.42 


7. 90 


3.48 


Dark gfeeB, starchy. 


9 


11 


J897 


2 


8, 0 


1.79 


.86 


44.08 


1. 05(4 


.38 


7.59 


1.19 


Do. 


9 


11 


1898 


2 


6. 9 


♦ 7 


1.85 


.84 


44.21 


l.,037 


.40 


3.24 


3. 30 


Do. 


ID 


14 


2011 




7.7 


.8 


2. 00 


1, 03 


49.14 


L'050 


.54 


7.18 


3.83 


Do. 


15 


14 


2012 


2 


7. 6 


.8 


1.81 


1. 00 


40.00 


1, 059 


.56 


9.18 


3.90 


Do. 


JLD 


14 


solo 


o 


5. 7 


. 7 


1. 87 


. 98 


42. 56 


1.048 


.65 


5. 83 


4,21 


Do. 


AS 


1* 


21ol 


o 

0 


8.7 


.7 


2. 79 


1. 66 


.37. 74 


1. 062 


.35 


9.50 


4. 18 


Do. 


18 


14 


2132 


3 


8. 0 


.7 


2. 71 


1. 51 


38.65 


1. 062 


.68 


9.44 


1.84 


Do. 




14 


. Af *>0 




6. 9 


.7 


1.87 


. 94 


41. 45 


1.051 


.42 


7. 96 


2.32 


Do. 


<31 


1 


*a4y 


in 

19 


4.0 


.4 


2.95 


1. 07 


51. 13 


1.031 


1. 58 


3.11 


2.73 


Dark groen, some 


22 


15 


2297 






















starcfi. 


2 


8.6 


.7 


1. 21 


.69 


32.63 


1. 006 


.72 


11.29 


3.47 


Do. 


22 


15 


2298 


2 


8.0 


.8 


1. 83 


. 99 


42. 92 


1. 067 


.61 


11. 66 


3.33 




22 
27 


15 


2299 


2 


7.4 


,8 


1. 50 


l! 09 


48. 24 


1. 051 


.67 


8.11 


2.97 


Do. 


16 


2527 


4 


7.6 


,8 


4.17 


1. 78 


66. 66 


1.068 


.34 


10.84 


4.59 


Dark green, starcliy. 


27 


16 


: 2528 


'4 


8.1 


.7 


3.08 


1. 78 


69.82 


1. 067 


.60 


10. 58 


4. 47 


Do. 


27 


16 


2529 


5 


6.6 


.8 


3.99 


1. 78 


79.821 


1.003- 


.47 


11. 59 


2.71 


Do. 


Oct. 6 


16 


2782 


3 


7.6 


• 8 


2.00 


1. 17 


63. 65 


1. 071 


.34 


12.76 


4.28 


Do. 


8 


16 


2870 


2 


7.4 


.8 


1. 61 


LIS 


46. 83 


1. 056 


.45 


9. 13 


3.85 


Green. 


16 




3067 


5 


5.6 


-.5 


1.91 


1. 09 


48.49 


L 045 


1.09 


11. 92 




Dark ereea. 
Dot 


20 




3251 


4 


5.0 


.7 


1.60 


L 51 


35.62 


1.079 


.90 


13. 53 


3.67 



Table No. 40.— Doura Corn. 



-, S. C. 



Aug. 21 


E 


1084 


1 


9.5 


1.1 


2.79 


2.36 


52. 00 


1.037 


2. 23 


4.98 


2.34 


Thin, watery. 


26 


E 


1288 


1 


9.1 


1.2 


2.66 


1. 83 


51. 80 


1. 041 


2. 82 


4. 60 


2.43 


Dark green, starchy. 


Sept 6 


1 


1741 


1 


7, 7 


•6 


.87 


.58 


46.04 


1.043 


2. 37 


5. 37 


2.95, 


Dark green, some 






1742 






















starch. 


0 


2 


2 


7.7 


.5 


1.23 


,78 


44.19 


1. 043 


2. 00 


5.45 


3.00 


Do. 


7 


3 


1783 


1 


9; 3 


1.1 


2. 26 


1.46 


54.28 


1. 047 


2.42 


6.20 


2.61 


Dark green, starchy. 


7 


4 


1784 


1 


10.6 


1.1 


2. 41 


1.86 


50.41 


1. 042 


2.62 


4. 58 


2.92 


Do. 


7 


5 


1795 


1 


11.5 


11 


2.70 


2. 05 


49. 46 


1.042 


2.11 


5.86 


2.35 


Do. 


15 


1 


2022 


2 


7,4 


.8 


1.45 


.92 


44, 84 


1. 052 


2. 16 


6.39 


3. 33 


Do. 


23 


8 


2354 


1 


10.0 


1.1 


3. 19 


2.07 


46.75 


1.050 


2,46 


7. 16 


2.43 


Dark ffreenv some 


Oct. 16 


























etareu. 




3065 


I 


9.3 


.7 


1. 13 


.77 


38. 22 


1. 078 


1. 75 


12.44 


4.92 


Dark green. 


22 




3185 


1 


8.8 


.9 


1. 94 


1.54 


44. 16 


1.077 


1. 53 


12.77 


4.08 


OUye. 


26 




3249 


1 


8,6 


1. 0 


1. 72 


1.43 


48, 31 


1.076 


2.64 


13. 05 


2. 62 


Dark green. 



Table ISfo. 41. — Stowkll ? s Everg-keen. W. R. Shelmirk. Chester, Pa. 



Aug. 14 


1 


778 


.2 


5,6 


0.8 


1. 65 


.70 


,76.31 


1. 048 


3. 13 


7.39 


1.88 


14 


2 


779 


2 


5.9., 


;8 


1.93* 


1.15 


52. 29 


1. 065 


1.84 


10, 57. 


3.69 


21 


3 


1044 


•2 


^0 


1.1 


2.82 


1.91 


54.89 


lv067 


1.32 


12.07 


3.39 


28' 


4 


1387 


2 


6itf 


.9 


1. 58, 


1.16 


58.18 


1. 059 


1.39 


9.96 


3. 62 


Sept. 4 


5 


1664 


1 


6.0, 


.9 


-1, 27 


. .48 


49.22 


1. 061 


.87 


10, 70 


3. 89 


8 


Y 


1823 


3 


6. 0 


1.0 


2. 94 


2. 13 


58.76 


1. 040 


1.60 


0. 20 


2.06 


10 


Y 


1910 


3 


7. 0 


1.0 


2.20 


1. 70 


58.52 


1.044 


1. 68 


6.77 


1, 79 



Dark ^een. 
Do. 

Dark greeii, starchy. 
Do. 
Do. 

Dark green, some 

starcn. 
Dark greeri, starchy. 
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Remarks on juice. 



Dark green, some 
starch. 
Do, 

Dark green, starchy. 
Do. 
Do. 
Do. 



Tablk No, 42.— Egyptian Sugak. W. R. Shklmirk, Chestor, Pa. 



July 28 


1 


247 


2 


7.4 


1.0 


4. 20 


2. 35 


50.47 


1. 042 


2. 82 


5. 24 


2, 35 


Very dark green. 


' 31 


1 


328 


2 


7,7 


.0 


3.79 


2. Bl 


07. 42 


1. 035 


1. 87 


4. 81 


2. 00 


Dark greenl 


Aug, 7 


2 


555 


2 


7,0 


1,0 


3. 50 


2. 40 


58. 33 


1.054 


2. 17 


8. 98 


2. 01 


Dark green, waterv 


























starchy. 


14 


3 


771 


2 


8.0 


1.1 


1. 08 


2.10 


58. 59 


1. 050 


1. 53 


10.04 


2. 82 


Brown, starchy. 


21 


4 


1040 


2 


8. 0 


1.0 


3. 01 


2.27 


47. 00 


1. 064 


1.28 


11. 15 


3.17 


Dark green, starchy. 


28 


5 


1383 


1 


8,2 


1.1 


1.40 


1.27 


54, 49 


3.005 


1. 54 


30. 65 


3. 87 


Do. 


Sept. *4 


G 


1660 


1 


7.7 


1.0 


L 14 


.98 


57. 54 


1,058 


1.37 


1G. 82 


2. 74 


Do. 


8 


Y 


1819 


1 


7.5 


1.1 


2. 00 


2. 09 


02. 87 


1.003 


1,33 


8.98 


2. 42 


Dark green, some 
starch. 


.10 


Y 


1000 


1 


7.0 


1.0 


1. 21 


.92 


01.10 


1,057 


1. 18 


8. 85 


2. 78 


Dark green, starchy. 


11 


7 


1918 


1 


CO 


1.0 


.51 


.43 


40. 70 


L 053 


1. 78 


5.58? 


5,45? 


Dark green, some 
starchy. 


11 


Y 


1028 


2 


7. S 


1.0 


.1.83 


1.43 




1. 060 


.79 


11. 00 


3. 31 


Do. 


13 


Y 


1030 


a 


7.0 


.» 


Lit 


. 04 


"02." is" 


1.044 


2.21 


6. 04 


1.73 


Do. 


13 


Y 


3040 


i 


8.0 


1.0 


L 38 


.02 


58. 33 


L 071 


L 57 


12. 14 


3. 04 


Do. 


18 




2115 


3 


7.8 


1.3 


2. 07 


2. 70 


01.57 


1.058 


1.28 


0. 11 


3.80 


Dark green, starchy. 


n 


Y 


2350 


1 


a o 


1.0 


,75 


.GO 


00. 00 


1,052 


2,60 


9. 03 


1.37 


Dark green, soine 
starch. 


n 


Y 


2357 


1 


7.3 


1.1 


1.23 


1.07 


5G. 07 


1.061 


1. 5G 


10. 92 


2. 40 


Do. 


23 


Y 


2358 


1 


8,0 


LI 


1. 07 


L50 


04. 08 


1, 057 


2.83 


8.24 


2. 55 


Do. 


23 


Y 


2350 


1 


ao 


1.2 


LOS 


1. 05 


55. 88 


1. 001 


2. 33 


8. 64 


3. 50 


Do. 


23 


Y 


2300 


1 


7.6 


LI 


.68 


. 00 


55.03 


1.008 


1. 38 


11. 03 


4. 10 


Do. 


28 




2050 


1 


7.0 


1.0 


.88 


.70 


47. 55 


L 050 


% m 


8. 13 


3. 42 


Do. 


28 




2051 


1 


7.0 


LO 


.77 


.05 


48. 47 


1.048 


1.20 


0,57 


2. 90 


Do. 


28 




2052 


1 


8. 6 


1.0 


.1)4 


.84 


50.51 


1.057 


1.45 


8. 84 


3. 53 


Do. 


Oct. 23 




3105 


2 


7.7 


L 1 


1. 07 


1.23 


40.14 


1.075 


L 87 


9. 22 


6, 10 


Dark green. 



Table No. 43.— Lindsay's Home-Tooth:. A, H. Lindsay, Portsmouth, Va. 



Aug. 14 
34 
21 
28 

8et>k 4 
8 

10 
11 

1.1 
13 
11 
13 
33 
18 
20 
21 
21 
» 
21 
51 
21 
21 



769 
770 
1039 
1882 
1G59 
1818 

1905 
1917 

1925 
1920 
1927 
1937 
3938 
2107 
2200 
2237 
2238 
2239 
2240 
2241 
2*M~ 
2*M :i 



8,3 
9.8 
0.6 
8,3 
9,5 
10,0 



8,0 
10,3 



1 
I 
1 

1 
1 

1 
1 

2 
1 
1 
I 
2 
1 
1 
1 
1 

.1 0, 

1 i 8.3 L 2 
1 * 0.0 L'J 



L 0 | 5. 48 
L 3 fi. 72 



1.2 
1.2 
1.2 
1.8 

LI 

1.0 



12 
1.0 
1.0 
L3 
1.3 
1.3 
1.2 
o IL3 
3:2 
1.3 
L2 
LI 



0. 20 
2. 74 
2. 47 
3,94 

2,14 
3. 15 



1. 80 
2, 05 
2.82 
2. 08 
2.25 
2. 73 
3. 70 
2.20 
2. 35 
2, 50 
1.93 
1.78 
L 50 



3. 25 


03. 45 


L 045 


2, 37 


G.72 


2.20 


Dark green, starchy. 


4. 85 


63. 80 


3. 049 


L 80 


8. 48 


2. 55 


Do. 


4.15 


51.91 


1.0C5 


1.61 


11. 00 


3.54 


Do. 


% 13 


54.32 


1.060 


1. 04 


9.61 


4. 11 


. Do. 


1. 85 


55.11 


1. 079 


.89 


15. 10 


3. 27 


Do. 


3. 05 


00. 13 


1.050 


1. 37 


9.27 


1. 95 


Dark green, some 


1. 71 


61. 85 










starch. 


3.043 


1.44 


0.85 


L 82 


Dark green, starchy. 


% 35 


54.95 


1. 060 


.94 


9. 97 


3. 56 


Dark green, some 
starch". 


L65 


G4. 07 


1.058 


Lost. 


Lost. 


Lost. 


Do.. 


1.02 


50. 61 


3.054 


1.43 


8.49 


2.84 


Do. 


L 83 


03. 07 


1. 020 


.41 


2.50 


3.22 


Do. 


1. 93 


GO. 32 


1.061 


1, 12 


30. 41 


3.32 


Do. 


1.50 


05. 97 


1.031 


.72 


3, 58 


2. 78 


Do. 


2. 50 


57. 35 


L065 


1.12 


8,97 


5. 45 


Dark green, starchy. 


2.88 


58. 17 


1.057 


.85 


9. 64 


3.32 


Do. 


1.61 


58. 42 


L 062 


1.32 


10. 67 


3. 36 


Thin, watery. 


L 70 


51.87 


1.070 


1. 04 


11. 89 


4. 03 


Do, 


2. 1.3 


G3.29 


L033 


1. 37 

;tg 


4, 70 


1. 95 


Do. 


L 07 


65. 2G 


1.025 


3. 31 


2, 17 


Do. 


1. 44 


54.'81 


L072 


.77 


13, 68 


3. 11 


D«. 


L08 




1.031 


. 30 


'4. 77 


2. 39 


Do. 


1.91 


51>, 00 


1. OaS 


1.55 


10. 07 


2. 05 


Do. 
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ANALYSES OF JUICES FJiOM COKNSTALKS-Coutinucd. 



Date. 


■+£ . 
P 

S3 

& 

O 

■3 


Hz 
O 

ft 


A! 

3 

<^ 

n 
& 




4^ 

i £3 
j ^ 

1 CS 
1 § 

«s 
S 


i 

O 

H 
















"17* 
X 




1 


7, 5 


1.2 


1. 85 




X 


2243 


1 


8.0 


1.3 


2.37 




Y 


2246 


1 


7.5 


1,2 


1.5S 


21 


Y 


2247 


1 


8.0 


1.2 


1. 66 


21 


Y 


2248 


1 


10.3 


1.1 


1.71 




8 


2516 


1 


9. 0 


1.3 


3, 63 


UCt. D 


•••• 


2795 


1 


8.5 


1.1 


1.02 


6 





2706 


1 


9.5 


1.3 


2.15 


O 





2797 


1 


6. 6 


.8 


.86? 


/? 
U 






1 


8. 3 


1.2 


2.21 


6 





2799 


1 


9.1 


1.3 


2.84 


(J 






1 


0. 0 


1.0 


1. 71 


6 




2801 


1 


9.1 


1.1 


1, 67 


6 




2802 


1 


10.O 


1.2 


1*75 


6 




2803 


1 


9.3 


1.2 


1.98 


6 




2804 


1 


.9.7 


1.1 


1. 50 


16 


* 9 * 


3068 


2 


8.0 


1.2 


3. 43 


23 




3194 


2 


7.5 


1.2 


3.23 


23 


10 


3202 


2 


9.1 


1.3 


4.11 



ft 
ft 



ft 

o 



Lbs. 
1. 66 

1. 96 

1. 34 
1. 37 
1. 38 

2. 71 
1.38 
2.00 
1. 34 
1. 70 
2.16 
1. 35 
1.19 
1. 47 
1.64 
1. 08 
3. 00 
2.51 
3.53 



© 

b 
V 



ft 
m 



Pr. cL 

64.10 1.047 



58.20 
55.42 
62. 10 
46. 01 
56. 28 
63, 69 
66. 95 
67. 75 
65. 11 
65. 95 
59.99 
52. 03 
61. 48 
66.88 
78.58? 
65. 05 
61. 21 
56. 45 



1. 073 
1. 053 
1. 042 
1. 037 
1. 065 
1. 065 
1. 064 
1.039 
1. 062 
1. 063 
1. 062 
1. 064 
1. 065 
1. 041 
1. 037 
1, 068 
1. 059 
1. 074 



Glucose in juice. 


1 

l 

I 

0 
a 

O 

Oi 
O 

O 


Solids not sugar in 
juice. 


Pr. ct 


— — 

JT 1 * Ct. 


Pr. ct 


1, 61 






1. 06 




3. 68 


1. 26 


y. y/ 


2,10 


.74 


U. UU 


2.92 


.52 


K Aft 


3. 35 


.59 


-Li.. OO 


4.29 


.70 


1 1 As) 


3. 75 


1. 05 


IX. IXs 


3. 22 


.42 




3. 00 


. 55 


11. 21 


3. ; 73 


.83 


11. 48 


3. 51 


.64 


11. 25 


3. 88 


.65 


11. 33 


4. 01 


.75 


11. 24 


4. 12 


1. 18 


6. 80 


2.25 


1. 18 


4. 56 


3. 13 


.73 


14. 65 


3. 63 


.86 


8. 94 


4. 74 


,77 


12. 10 


5.28 



Remarks on juiee. 



Bark green, some 
starch. 
. Bo. 

Bo. 

Do. 

I)o. 

Do. 

Darkgreen, starchy. 
Do. 
Do. 
Do. 
Light green. 
Do. 
Do. 
Do, 
Do. 
Do. 
Dark gceen, 
Do. 
Do. 



Table No. 44,— White Flat Dent, 8-kowed. Washington MARkKT. 



Aug. 14 
14 
21 
28 

Sept. *4 
8 

10 

11 

11 
11 
13 
13 
13 
18 
18 
25 

Oct, 16 

23 
23 



1 

2 

1 

5 
Y 

Y 
6 

Y 
Y 
Y 
Y 
Y 

5 
Z 

6 

9 
lo' 



774 
775 
1042 
1385 
1662 
1821 

1908 
1920 

1933 
1934 
1944 
1945 
1946 
2109 
2117 
2514 

3070 
3197 
3201 



9.8 
10.0 
8.5 



1.1 
1.2 
1.2 



9.6 [1.2 
9.0 1.3 
9,612 



8.5 
9.4 

9.5 
9.0 
9.8 
9.3 
10.8 
9.0 
9.2 
5.0 

9,3 
8.0 
9.0 



1.1 
1.3 

1.0 
1.8 
1. 1 
1.2 
1.0 
1.2 
1.3 
0 

1.3 
1.4 
1.1 



3,74 
5.14* 
4. 83 
2. 68 
2. 46 
2. 10 

2.23 
2.01 

1.43 
1.94 
1. 86 
2.16 
2. 06 
1, 71 
4.88 
1. 10 

1. 94 
1. 72 
2. 57 



3. 18 
3.47 
3. 62 
2. 17 
2. 03 
1. 71 

1, 40 
1. 73 

1.02 
1.46 
1.44 
1. 62 
1.58 
1. 50 
3.89 
.94 

1.79 
1.61 
2. 16 



63. 26 
63, 33 
59. 14 
50. 88 
61. 97 

64. Op 

63, 42 
54, 05 

47. 52 

60. 30 

61. 93 

64, 35 
64. 03 
54. 55 
63. 19 
58.11 

64. 29 
66. 03 
42. 65 



1, 040 
1, 049 
1. 050 
1, 064 
1. 055 
1, 034 

1. 047 
1. 067 

1. 021 
1.041 
1. 032 
1. 062 
1. 043 
1. 065 
1. 057 
1. 063 

1. 068 
1. 054 
1. 066 



1. 23 
1. 12 
.85 
.86 
1.30 

1. 05 

.98 
.70 

.34 

2. 03 
1, 51 

.85 
2.16 
1,12 
.87 
.76 

.42 
.42 
1. 04 



%12 
7. 63 
10, 93 
10.93 
9. 44 
4, 88 

7. 83 
11.40 

1. 77 
5. 57 
3. 16 
11.72 
5. 85 
10. 71 
10. 02 
10. 00 

12.28 
7.60 
9.37 



2.62 
3. 26 
.60 
4.14 
2. 96 
2. 48, 

2. 22 
3.97 

7. 10? 

4.37 

2.31 

2.31 

2.05 

3.19 

2.73 

5.42 

4. 29 
5. 21 
5.40 



Brown, starchy. 

Dark green. 

Dark green, starchy. 

Do, 

Do, 

Dark green, some 

starch. 
Dark green, starchy. 
Dark green, some 
starch. 
Do. 
Do. 
Do. 

Dark green, starchy. 
Do. 
Do. . 
Do. 

Dark green, some 

starch. 
Dark green. 
Do. 



Table No. 45.— Improved Pkolific. James M. Thoeburn & Co., New York City. 



Aug. 14 


1 


776 


2 


8.3 


1, 1, 


4 . 07 


14 


2 


777 


2 


9.3 


1.3 


6. 26 


21 


3 


1043 


2 


9.2 


1.2 


5. 87 


28 


4 


1386 


1 


8.3 


I, 0 


1.58 


Sept, 4 


5 


1663 


1 


9.7 


1, 2 


2. 14 


8 


Y 


1822 


1 


10.6 


1.3 


2. 35 


10 


Y 


1909 


1 


9.4 


L4 


2. 51 


11 


6 


1921 


1 


10, 5 


1.7 


f3. 16 


11 


Y 


1935 


1 


8.0 


1.0 


1.32 


11 


Y 


1936 


1 


10. 0 


1.0 


1, 33 


13 


Y 


1947 


1 


9.8 


1,1 


1.58 


13 


•Y 


1948 


1 


7.4 


3.2 


1.43 


18 


7 


2110 


1 


9.5 


1.2 


1. 77 


18 


z l 


2U8 


3 


8.0 


1,2 1 


3.37 1 



2. 62 
4.66 
4. 19 
1. 31 
1. 75 
1.82 

1.96 
4, 07 

1. 07 
.95 
1.05 
1.09 
1.53 
2. 56 



44. 75 
64. 00 
57. 29 
56. 70 
58.74 
59. 12 

61. 99 
67.35 

61. 52 
45.96 
63. 05 
64.37 
51. 93 
54, 97 



1. 042 


2. 43 


5. 65 


2.38 


1.042 


1. 22 


6.13 


2. 82 


1. 061 


.97 


10. 92 


3. 10 


1, 062 


.76 


10, 42 


4. 26 


1. 067 


.80 


11. 98 


3.76 


1.027 


.90 


2. 50 


3. 08 


1. 059 


1. 36 


12. 02 


1. 16 


1. 061 


1.04 


9. 99 


4.10 


1.035 


.42 


3.93 


2. 41 


1.023 


.61 


1. 72 


2.20 


1. 026 


L02 


% 71 


2.26 


1.031 


2. 71 


1.62 


1.94 


3.055 


. 55 


9. 85 


3.34 


1. 022 


,09 


1. 23 J 


2. 25 



Dark green. 
Do. 

Dark green, starchy. 
Do. 
Do. 

Dark green, some 

starch. 
Dark green, starchy. 
Dark green, snnie 
starch. 
Do. 
Do. 

Bark green, starchy. 
Do. 
Do. 

Thin, .watery. 



04 " "report of the commissioner of agriculture, 

ANALYSES OF JUICES FROM CORNSTALKS— Continued. 



pate. 


"3 

i 

! 

CD 

Q 


eft 

a 

a 
<— < 
© 


as 
«*t 

CO 

o 

o 


rS 
% 

J 


| Diameter at butt. 


*3 
*o 

1 


% 

P< 
ft 

'u 

CO 


<T uice expressed. 


Specific gravity of 
juice. 


6 
o 

.2 

o 
m 
o 
o 
a 

3" 


<$ 

oo 

s 
g 

CO 


Solids not sugar in j 
juice. j 


Remarks on juice, 










JR. 


In, 






Pr. ci. 




Pr. ct. 


Pr.cl 


Pr. ct 


Dark green, some 
starch. 


Sept 23 


6 


2512 


J 


8.8 


12 


1. 76 


1. 61 


44.05 


1. 061 


1.35 


9.57 


4.11 


25 


8 


2513 


1 


7.8 


.9 


.81 


.74 


52. 23 


1060 


.65 


a eo 


4.28 


Do. 


Oct. 16 


9 


3071 


1 


9,0 


1.3 


1. 78 


1. 49 


57. 37 


1.065 


1.31 


9. 85 


4. 85 


Dark green. 


23 




3198 


1 


8.0 


1.2 


1.38 


.99 


54.22 


1 054 


3. 02 


6. 98 


3.38 


Do. 


2a 


"io~ 


3200 


3 


8.5 


1.2 


3. 59 


3. 15 


53. 98 


1071 


121 


11.23 


5. 12 


Do. 



Table No. 46.— White Dent. Thomas L. Jones, Warjienton, N. C, 



Aug. 14 


1 


772 


2 


9.0 


1.1 


4. 74 


3. 26 


61 92 


1046 


2.50 


7.06 


1. 96 


Brown, starchy, 


14 


2 


773 


2 


9.6 


1.5 


5. 48 


3. 90 


60. 20 


1058 


1 51 


9.57 


3.19 


Do. 


21, 


3 


1.041 


2 


10.0 


1.2 


7.71 


5. 32 


58. 69 


1,062 


1 87 


10. 78 


2.79 


Brownish green. 


28 


4 


1384 


1 


11.3 


1,1 


2, 63 


2. 07 


55, 53 


1 062 


1. 01 


10, 53 


3. 71 


Dark green, starchy, 


Sept, 4 


5 


1661 


1 


8.7 


1.1 


1. 92 


1.50 


61. 39 


1 059 


.85 


10. 50 


5.08 


Do. 


4 


6. 


1688 


1 


10.0 


1.3 


2.40 


1 81 


62, 62 


,1057 


1,64 


<*) 




Do. 


8 


Y 


1820 


1 


9.0 


1,1 


2. 35 


1 71 


48. 77 


" 1 064 


153 


1148 


"2," so" 


Dark green, some 
starch. 


10 


Y 


1D07 


1 


10.0 


1,3 


1,89? 


2. 27 


55. 63 


1 065 


147 


12. 61 


155 


Dark green, starchy. 


11 


4 


1919 


1 


7.0 


.9 


1. 01 


.75 


46. 49 


1 073 


.93 


12. 78 


3.67 


Dark green, some 
starch. 


11 


Y 


3920 


1 


9.3 


1.0 


191 


1 36 


68.12 


1050 


119 


7.42 


2.87 


Do. 


11 


Y 


1931 


1 


8.0 


1.0 


156 


1 02 


62. 15 


1 038 


2. 05 


4. 74 


1. 92 


Do. 


11 


Y 


1932 


1 


10.5 


1.2 


2. 00 


1. 82 


58. 33 


1041 


1 53 


5.27 


2. 47 


Do. 


13 


Y 


1941 


1 


8.6 


1.2 


2. 38 


3. 75 


63. 50 


1 047 


1.28 


6. 72 


2.84 


Do. 


13 


X 


1942 


1 


8.6 


1.2* 


2.29 


166 


65. 50 


1 046 


185 


7,09 


2. 00 


Do. 


18 


Y 


1943 


1 


10.0 


1.1 


2. 80 


2. 06 


58. 48 


1 045 


1.27 


7. 62 


1. 59 


Do. 


18 


8 


2108 


1 


8.0 


1.0 


1241 


.92 


44. 60 


1073 


136 


12, 91 


1.76 


Dark gre$n, starchy. 


18 


Z 


2116 


2 


9.5 


1.1 


•a 67 


2. 77 


56. 42 


1 053 


1. 34 


8. 43 


3.15 


Do. 


23 


Y 


2361 


1 


8.0 


1.1 


1 28 


1 07 


50. 97 


1 056 


1 03 


9.70 


2. 80 


Dark green, some 


23 


Y 
Y 
























starch. 


2362 


1 


8.0 


1.1 


176 


1.52 


61 56 


1 065 


1. 91 


12, 10 


2. 09 


Do. 


23 


2363 


1 


10.5 


1.3 


2. 83 


2.22 


6190 


1068 


1 11 


12. 44 


3. 06 


Do. 


23 


Y 


2364 


1 


7.4 


1.0 


187 


1 07 


57. 53 


1 046 


1 05 


8. 02 


2. 16 


Do. 


23 


Y 


2365 


1 


8.0 


1.2 


1 9U 


1. 23 


7IJ, 06 


1 049 


.77 


7, 76 


2. 96 


Do. 


23 


Y 


2366 


1 


9.0 


1,2 


127 


148? 


37. 83? 


1019 


1,19 


1 95 


1. 13 


Do. 


24 


Y 


2435 


1 


a 9 


1.3 


1 50 


1 11 


55. 75 


1 028 


1. 93 


3. 89 


2. 02 


Dark brown, starchy. 


24 


Y 


2436 


1 


7.5 


1.2 


143 


1 07 


47. 95 


1 056 


.59 


9.78 


3. 69 


Dark green, some 


24 




2437 






















starch. 


Y 


1 


8.6 


1.1 


.98 


.87 


55.19 


1007 


110 


10,77 


4. 72 


Do. 


24 


Y 


2438 


1 


7.5 


1.1 


1 47 


1 02 


49. 56 


1 068 


.82 


11 03 


5.24 


Do. 


24 


Y 


2430 


1 


7.7 


,9 


.88 


, 65 


58.44 


1027 


.79 


4. 91 


1 12 


Do, 


24 


Y 


2440 


1 


10.0 


11 


194 


158 


62. 25 


1040 


1 12 


6.41 


2.61 


Do. 


24 


Y 


2443 


1 


9.3 


1.2 


196 


1 35 


58. 04 


1047 


1 25 


13. 49 


Do, 


25 


6 


2515 


1 


9.8 


1.1 


1 50 


123 


53. 75 


1061 


.92 


8. 98 


T32' 


Do. 


Oct 23 




8196 


1 


9.0 


1.3 


2; 00 


1. 64 


58, 37 


1 06!) 


.60 


12. 54 


4. 39 


Dark green. 


23 


"io' 


3203 


2 


9.0 


1.0 


2,93 


2. 33 


57.63 


1077 


.71 


13,99 


4.91 



*Nbt inverted. 



Table No. 47.~~ Sanford Corn. B. F. Hatheway, Vermont. 



July 28 


1 


240 


3 


5.5 


0,9 


4. 46 


1 90 


31 


1 


831 


*» 


6.5 


.8 


2.37 


1,49 


Aug. 7 


2 


558 


2 


6.5 




1 65 


.85 


14 


8 


782 


2 


6,2 


£l 


2.31 


1 58 


21 


4 


10*7 


2 


<U 


.9 


2.50 


119 


28 


5 


1390 


u 


7,2 


.9 


2.00 


1 01 


Sept."* 


6 


1666 


3 


5.7 


,9 


2.11 


143 


8 


Y 


1820 


6 


5.0 


10 


3.07 


2. 17 


10 


Y 


1913 


3 


6*0 


.9 


1 76 


108 


31 m 


6,7 


1.924 


6 


6,6 


.9 


2. 78 


2. 27 


18 


5 


2114 


5 


6.0 


,8 


1. 70 


146 


38 


Z 


2122 


13 


6.0 


,9 


5.72 


4.45 



59. 38 
49. 68 
57. 11 
55. 80 
51 59 
46. 39 
32, 87 
57.78 

55. 91 
46. 70 

50. 90 
47. 16 



1037 
1 048 
1.059 
1.062 
1057 
1061 
1062 
1048 

1047 
1063 

1.057 
1058 



1 90 


4.64 


2,52 


Yery dark green. 


1 56 


7.01 


3.31 


X)o. 


158 


9. 66 


4. 91 


Do. 


168 


10,84 


3, 11 


Do. 


.87 


9.73 


3.92 


Dark green, starchy. 


.87 


10. 00 


5.34 


Do. 


.88 


10,57 


4. 13 


Do.. 


130 


7,33 


3.11 


Dark green, some 








' starch. 


1 25 


7.38 


2. 59 


Dark green, starchy. 


1, 15 


9. 66 


5. 09 


Dark green, eome 








starch. 


140 


8,78 


3. 92 


Dark green, starchy. 


.93 


7,87 


3. 39 


Do. 



REPORT OP THE CHEMIST* 
ANALYSES OF JUICES FROM COENSTALKS^Continued, 



95 



No. 48.-Mwmw Dent Chester County, Pennsylvania. M. J Var~ 

NET, JSORTH COXXIN9, N. Y. 



Bate, 



July 28 

31 

Aug. 7 
14 
21 
28 

Sept. ""4 
8 

10 
13 
18 
18 
25 

25 
25 
25 
»5 
25 

25 

OcV 16 
16 
23 



1 
1 
2 
3 
4 
5 
6 

Y' 

Y 
Y 
7 

Z. 

z 



O 

S 

ft 



248 
330 
557 
78jL 
1046 
1389 
1665 
1825 

1912 
1951 
2113 
2121 
2505 



2506 
2507 
2508 
2509 
2510 
2511 
,3072 
3p73 
3199 



M 
O 

1 


t 

s 


Diameter at butt. 


4-5 
r— t 

i— ( 

4 

H 


£0 
p- 

O 
P* 

£ 

CO 






In. 


JU08* 


JU08. 


x 




1.3 


0. 0^ 


1. 71 


2 


7.2 


X. v 


4. 75 


2. 35 


2 


6.6 


1.0 


2.96 


1.85 




7 0 


1.3 


O, OO 




i 

X 


Q. / 


1.0 


1. yi 


1. 12 


1 

J. 


fl 1 
O. i 


1.3 


2. 68 


1.87 


1 


0. 0 


1.2 


1. 63 


1.07 


X 


ft A 


1.3 


3. 06 


2. 45 


0 


A A 

0. 0 


1.0 


2/72 


2.04 




/. O 


1.1 


2, 09 


1.58 


3 


6.5 


1.1 


2.99 


2.41 




7 a 


1.2 


x. xo 


"I AO 
X. {JO 


1 


6.8 


LI 


.95 


.71 


1 


6.5 


1.2 


1. 56 


1.02 


1 


6.3 


1.0 


1.251 


1.28 


1 


6.3 


1.0 


1. 21 


♦ 88 


1 


7.0 


1,2 


1.89 


L55 


1 


8.5 


1.3 


2.84 


2.72 


3 


6.0 


1.0 


2.95 


3. 08 ? 


5 


5.8 


1,0 


3.58 


3. 36 


2 


6.3 


LI 


1.82 


1.33 


2 


8.4 . 


L.1 


2.55 


2. 06 



n3 



IV. cf, 
55. 15 
54.95 
56. 18 
55.65 
52.45 
51.29 
45. 68 
55.24 

66.26 
69.40 
56. 03 
60. 30 
60.55 

50.00 
61. 35 
51.50 
53.96 
60. 50 
39.71? 
48.19 
47.85 
61 11 



1 



1. 038 
1. 041 
1. 057 
1. 060 
1. 068 
1. 064 
1. 072 
1. 075 

L041 
1. 062 
1. 071 
1. 041 
1.047 

1. 041 
1.074 
1.068 
1. 066 
1. 052 
1.072 
1.066 
1. 063 
1. 059 



o 
o 

'0 



© 



O 



<© 

o 

I 



Pr.ct. IV, c*. 



1. 93 
2.27 
1. 14 
.97 
.64 
.90 
.70 
.53 

.81 
.74 

• 64 

• 84 
.99 

1. 49 
.74 
.61 
.47 
.65 
.69 

1.14 
.97 



4. 83 

5. 49 
9.62 
9.25 

11. 84 
11. 03 
11. 85 
12.80 

6. 77 
10.50 

11. 94 
7.07 
7.45 

6.41 

12. 60 
13. 88 
11.43 

a 86 
11. 02 
11. 06 
9.51 
9.58 



bit) 

m o 

2 

I 



Pr. ct 
2.54 
2.47 
3.55 
4.50 
4.33 
4.41 
3.22 
5.27 

1.88 
4. 11 
5.11 
2.37 
2. 97 

2.33 
5. 05 
2.17 
4.56 
4.28 
6. 15 
4.73 
1.66 
6.17 



Remarks cm juice. 



Very dark green. 

Do. 
Dark green. 

Do. 

Dark green, starchy. 
Do. 
Do. 

Bark green, some 

starch. 
Dark green, starchy. 

Da 

Do. 

Do. 

Dark green, 901m 
starch. 1 
Do. 
Do. 
Do. 
Do. 
Do, 

Do. i 

Dark green. 
Do. 
Do. 



Table No. 49,-Early Minnesota Dent. M. J. Yarney, N&rth Collins, N. Y. 



July 24 


1 


154 


2 


6.5 


0.7 


1. 68 


3L08 


36.85 


1. 033 


1. 55 


4.30 


2.62 


37 
24 


1 

2 


236 
153 


2 
2 


6.0 
6.5 


'.8 
.8 


1.68 
2.21 


.99 
1.49 


40.29 
44. 09 


1. 055 
1. 047 


.95 
1.91 


9.75 
7.26 


4. 04 

4,20? 


31 

Aug. 7 


3 
4 


329 
556 


2 
2 


5.7 
5.8 


.7 
.9 


1.79 
1.88 


.92 
.80 


48.04 
44. 66 


1. 062 
1. 070 


1. 28 
.68 


11.08 
12.09 


3.60 
4.66 


14 
17 
21 

L>8' 

Sept. 4 
8 


5 
2 
6 
7 
6 
Y 


780 
907 
1045 
1388 
1667 
1824 


2 
1 
% 
1 
3 
4 


'5.9 
5.0 

5.5: 

5.2 
6, 0 
6.0 


.8 
.8 
.8 
.8 
.8 
.9 


.82 
.81 
.93 
.36 
1.43 
1.64 


.62 
,41 
.66 
.20 
.80 
1.28 


33, 33 
37. 18 
42.61 
20.64 
56.16 
43.46 


1. 057 
1. 067 
1. 057 
1. 067 
1. 064 
1.060 


.68 
,91 
1,21 
1.76 
.73 
.94 


7.95 
11,05 

8. 51 
10. 69 
10.84 

9.70 


5.47 
4. 35 
4,75 
5.08 
4. 88 
4.27 


10 
11 


Y 
7 


1911 
1923 


5 
2 


6.0 
5.0 


.9 
♦ 9 


1.43 
.86 


1. 19 
.75 


37. 03 
39.47 


1.055 
1.076 


1.36 
.68 


7.49 
11.45 


4.08 
6.18 


13 
18 


Y 
% 


1950 ; 

2120 


6 
16 


6.0 

5,6: 


.8 
.9 


1.92 
3,94 i 


1.47 
% 66 


42.15 
25. 04 


1.063 
1.074 


.70 

1.22 


9.97 
9.78 


4.52 
7.16 



Light green, some 

starch. 
Very 4ark green. 
Very dark green, 

starchy. 
Dark green. 
Dark green, watery, 

starchy. 
Dark green. 
Dark green, starchy. 

Do. 

Do, 

Do. 

&ark gseen, some 

starch. 
Dark greep, starchy. 
Dark green, some 

starch. 
Dark green, atarchy. 
Do. 



M REPORT OF THE COMMISSIONER OP AGRICULTUKE. 

ANALYSES OF JUICES FROM SORGHUM. 

A few additional examinations have been made of canes received 
from experimenters outside the Department grounds. 

The canes were in some cases delayed, and did not reach the Depart- 
ment iu very good condition, being withered or partially fermented, 



Table No. 50, 

SAMPLES OF SORGHUM CANES RECEIVED FROM ABROAD. 



Contributor* 



J, H. Stridor, Halltown, W. Va. . - - 

D. M. Ncsbit College Station, Md . 
JT. Y* Braeadie, Arlington, Va . . , „ . 

E. Lawford, Sandy Springs, Md... 
D. M. Nesbit College Station, Md . 
K. Lawford, Sandy Springs, Md . . . 

Do do.. — .-do ... 

Do do.. . do ... 

J*ro£ J. W. Saaftoro, Hanover, M\ H< 
John Hufbauer, El Paso, Kaus . . . 
D. M. tfesbit, College Station, Md . 
In s Stnart, New x ork, N. Y . . . - 
M. Curtiss, Oedensburgh, IT. Y. 
IX M, Nesbit, CoBec© Station, Md . 
!F, X Btaendle, Arlington, Va. . . . . 
N, M. Curtlas, Ogdensburgh, IT. Y. . 
Prof. J. W, Sanborn, Hanover, IT. IT. 



Contributor. 



J. H. Stridor, Halltown, W. Va 

D, M. Nesbit- College Station, Md . . 

J\ Y. Brftemlle, Arlington, Va 

JC, Lawford, Sandy Springs, Md. . - . 

IX M. Nosbit, College Station, Md . . 

Bv kawfoxd, Sandy Springs, Md . . . . 

Do.» do do — 

Do... ....... do-.- do .... 

Prof. J". W« Sanborn, Hanover, H< IT. 

John Huf boner, El Paso, Kana 

I), M. Neabit, College Station, Md . . 

Inglis Stuart, New York, K. V 

Curtiss, OffdeirobuvKb. N. Y,. 
D. M, Nesbtt, College Station, Md . . 
,RX Braondie, Arlington, Va . - ... - 
NV M. Curtis*, Ogdonftburgh, N. Y. . 
Trot'. W. Sanborn, Hanover, N. H. 



Date. 



Sept. 28 
Sept. 23 
Sept. 17 
Sept 28 
Sept. 17 
Oct. 8 
Oct. 16 
Sept. 13 
Sept. 22 
Oct, 8 
Sept. 8 
Oct 15 
Aug. 20 
Sept. 17 
Sept. 17 
Aug. 26 
Sept. 10 



Date. 



Sept. 28 

Sept. 23 
Sept. 17 
Sept. 28 
Sept. 17 
Oct 8 
Oct 10 
Sept 13 
Sept. 22 

Oct, 8 
Sept 8 

Oct is 

Ang. 26 
Sept 17 
Sept 17 
An"". 26 
Sept.. 10 



© 



© 



Pr, et 
2. 38 

1.87 

1. m 

6. 78 

2. 06 
8.42 
5, 10 

a. 87 
4, 33 

7. 71 

3. 28 
5. 08 
5. 17 
8. 77 

4. 02 

5. 30 
5.37 



Pr.cLPr. ct. 
13. ID ! 1. 84 



CO 



© 
CO 



3 

© 
ft 

M 



12. 72 , _ 
12.52 3 

9. KB 

0. 24 

9,23 

9. as 

p. 70 
8.51 



7, 34 
& 41 
6. 30 
6. in 
5. 09 

3. do 
3. 2« 

3. 26 



1. 88 
^ 05 
1.51 
1. 66 

l. m 

1.10 
1. 02 



75. 7G 

74. 30 
72. 50 
52. 86 
06,24 
46. 03 
53. 97 
49. 52 
59. 47 

43. 35 
48. 05 

46. 70 

47. 38 
51. 28 
43. n 
33. 52 
84 . 68 



© 

rn 
O 
© 

g © 

■a 



Remarks on juice, 



Pr. et 
9. 99 

9.45 
9. 08 
5, 23 
6. 12 
4, 25 
4.87 
4. 31 
5. 09 

3.18 
3. 00 
2. 94 

2. m 

3. 07 
1.73 
1. 10 
1.13 



43 
—i 

W 

2 
I 4 

k 
© 

P 


«5 

*3 

00 

kj 

% 

B 

a 
© 

© 

a 

.p 

ft 


— 

4* 
i— « 

CO 
<4-t 
© 

s 


til 

§ 


O 

a 

s 


4-3 

to 

r-l 

© 

H 


+3 

To 
© 

© 

a 

■4-) 

CO 




w 
© 

© 

.2 
*3 
k> 


5m 
© 

fa*, 

! 

V2 j 








7^. 






X6^. 


Pr. ct 






2653 


! 


t.O 


.8 




5. 87 


04. JO 


1.071 i 


........ 


2355 




6.0 


1.0 




1. 11 


68. JO 


1.009 1 




2067 


6 


8.8 


.8 


10. 30 


8.12 


56. 09 


1.071 ! 




2502 


4 


6.8 


.8 




3. 35 


60. 77 


1. 070 ; 


Yx 


2105 


2 


8.3 


.6 


1. 01 


1.36 


66. 45 


1. 054 i 




2784 


4 


9.2 


.0 


3.40 


2. 85 


64/37 


1. 082 


ia 


3001 


6 


0.1 


.7 


2. 80 


2. 41 


56. 52 


1. 007 


9-10-11 


1052 


(J 


8.5 


.6 


5. 89 


4. 71 


64- 43 


1. 073 


9 


2301 


4 


9.0 


.9 


0,10 


4. 91 


64. 48 


1. 055 




2859 


1 


10.0 


1.0 


1,54 


1.31 


63. 63 


1. 009 


5-9 


1851 


4 


8.4 


.7 


3,23 


2. 76 


69. 08 


1. 053 




3042 










.42 


62. 11 


1. 056 




1289 


12 


5, 5 


.9 




5. 90 


53. 20 


1.052 


9 


2100 


2 


7.5 


.7 




1.20 


65. 63 


1. 045 




2008 


3 


10.-0 


1.2 


0. 07 


4. 47 


59. 83 


1. 035 


1-3 


1290 


10 


7.3 


.8 




0. 67 


67. 35 


3.037 


3 


1916 


4 


10.0 


.9 


'5,' 38* 


4.41 


67. 39 


1. 038 



Dark green, somewhat 

starchy. 
......do 



Thin and watery 

Park green, starchy . . 

do 

Dark green 

Light green, starchy.. 
Dark green, somewhat 
starchy. 

Park green, starchy 

Dark green .... 

Dark green, starchy.* 

do 

...... iXo ........ «...*«. 



Dark green, starchy 
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SAMPLES OF CORNSTALKS SENT IN FROM ABROAD. 



Contributor, 



Date. 



F. Y.Braendle, Arlington, Ya. 

Do.. do 

Do — do 

• Do.... do 

Do.... do 



Sept, 29 
Sept. 29 
Sept. 29 
Sept. 29 
Sept. 29 



OS 



rP 

a 



2680 
2676 
2677 
2678 
2679 



Ft 

5.0 



Contributor. 



F. Y. Bmndle, Arlington, Ya. 
Do. .......... ..do ...... 

Do. ........... .do ...... 

Do. ■•••«•»*•«• .do 

DO. .dO . 



Date, 



Sept 29 
Sept. 29 
Sept. 29 
Sept 29 
Sept 29 



S 
8 

C5 



Pr.ct. 
1.20 
2.21 
2.29 
.93 
1.24 



I 

a 
w 



Pr. ct 
2,87 
2. 31 
1. 12 
.98 
.04 



.a 

a 
to 

1'S 

! 

CO 



Pr.ct 
1.23 
.78 
.63 
1. 01 
1. 08 



In. 
1.3 
1.2 
1.3 
1.2 
1.2 



O 
"A 



54.15 
43. 58 
27. 72 
83.56 
28.83 



o 



Lbs. 



00 



1. 82 
.89 
1.7(5 
1.03 
1. 28 



• r-< 

5 



Pr. ctf. 
42. 78 
60. 34 
62. 04 
52. 36 
60. 34 



Pr. ct. 
1.55 
1. 00 
.30 
.83 
.27 



o 

I 



CO 



1. 018 
1.0)9 
1.014 
1.010 
1,012 



Remarks on juice. 



Brown 

...do. 
....do. 
....do. 
,...do. 



AVERAGES OF EACH STAGE OF EACH VARIETY. 
Table No. 51.— Early Amber. D. Smith, Arlington, Va. 



02 



3 
4 
5 
6 
7 
S 

9 

10 
11 
12 
13 
14 
15 
16 
17 

18 



Average date of 
estimation. 



July 12 . 
July 13 ; 
July 15 , 
July 16 . 
July 17 - 
July 20 . 
July 22 , 
July 23 . 



July 28 

August 4 

Angus* 11 * 

August 20 

September 5 < 

September 10 .... 
September 28 .... 
October 20 



October 28 • 



Observed date of 
reaching stage. 



Jjjtine 25.... 
June 29.. 
July 3,6... 
July 12,16 . 

July 9 

Julyl2.... 
July 15 .... 
July 18 .... 



July 21 ... 
July 24 ... 
July 28 ... 
August 1 . 
August 7 . 
August 14 
August 22 
Augnst 31 



No. of determina- 
tions. 


8 
§ 

s 


6 

1; 

to 


& 

g 
% 

m 


Total solids. 


Exponent. 


6 

g 


1 

s 

§ 




Pr.ct 


Pr.ct 


Pr.ct 


Pr.ct 




Pr.ct 


Pr.ct 


1 


4.71 


,60 


,99 


6.30 


9.52 


.06 


36.27 


1 


3.77 


2.25 


L72 


7.74 


29.07 


.65 


52. 30 


1 


3. 66 


5.53 


.91 


10. 10 


54.75 


3.03 


46.99 


1 


3.62 


4.91 


.95 


9.48 


51.79 


2.54 


54.73 


1 


3. 10 


7.81 


1. 83 


12.74 


61, 30 


4.79 


43. 97 


1 


2.78 


9.55 


2. 03 


14.36 


66.50 


6.35 


44. 13 


2 


2.26 


9. 60 


2.86 


14.72 


65.22 


6 26 


49,38 


1 


2.87 


10.74 


2.15 


15. 76 


68.15 


7.32 


61. 83 


4 


2.49 


11.20 


2.22 


15.91 


70.40 


7.88 




8 


2. 04 


12. 08 


2.26 


16.38 


73.75 


8 91 


65.28 


6 


1.45 


13.80 


3.06 


18,31 


75.37 


10.40 


62.99 


11 


1.19 


14.06 


3. 02 


18.27 


76.96 


10.82 


61.95 


10 


1.23 


12.69 


2.82 


16.74 


75.82 


9,62 


59. 77 


30 


1. 15 


12.62 


3.39 


17. 16 


73. 54 


9. 28 


55. 24 


14 


1.52 


10. 62 


3.37 


15.51 


68.47 


7. 27 


57. 34 


10 


1.50 


11. 10 


3.00 


15.60 


7L 15 


7.90 


60. 35 


7 


1.39 


13.63 


3.69 


18.71 


72.85, 


9.93 


57. 26 


9 


1.78 


10.50 


4,02 


16.30 


64.42 


676 


57.27 



7 a » ! 
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in 



1 
2 

a 

4 
5 
6 
7 
8 
0 

10 
11 
12 
33 
14 
15 
16 
17 

18 



AVERAGES OF EACH STAGE OF EACH VARIETY— Continued* 
Table No. 52,— Early Ambjcr. Plant Sbkd Co,, St. Louis, Mo. 



Average elate of 
esthuatiou* 



Obwserved date of 
reacbiug stage. 



July 12 . 
July 18 . 
July 16 . 
July 17 . 
July 20 . 
July 20 , 
July 21 , 
July S3 , 



July 29 

August 4 ..... 
August 15 .... 
August 17 
August 22 ... 
September 17 . 
September 16 , 
October 8 



October 31 . 



Juno 25 — 
June 29 — 
July 3,6 ... 
July 12, 16 . 

July 9 

July 12 .... 
July 15 
July 18 .... 
July 21 .... 



Jul v 24 ..... 
July 28 ... 
August 1 . , 
August 7 
August 14 . 
August 22 . 
August 31 . 



o 



0 

y 

5 

ir> 
Hi 
i) 

5 
15 



g 



Pr, ct 
4. 04 
3. 54 
4. 01. 
2. 68 
3. 05 
3. 13 
2. 04 
2. 87 
2. 58 

L 94 
1. 55 
1. 40 
1. 20 
1. 47 
1. 51 
1.70 
1. 25 

2.04 



Pr. ci. 
.98 
5. 45 

""7*95 
0.44 
0. 07 
10. 02 

o.ao 

10. 48 

13. 02 
13.35 
Hi. 84 
12. 75 
11.74 
10. 70 
8. 84 
12. 70 

10.13 



o 

CO 

o 



Ft. ct 
.91 
1.86 
1. 40 
2.14 

1. 80 
1. 72 
2. 10 
1. 78 

2. 21 

2. 53 
3.45 
3. 14 
2. 41 

2. 86 

3, 85 
3. 45 
a. 72 

3, 76 



5 
o 



Pa ci. 
5. 03 
10. 85 
7. 14 
12. 77 
11.20 
.11.82 
14. 85 

14. 01 
15.27 

1C.49 
18.35 
18.44 
m 30 
10. 09 
10. 06 

13. on 

17. 70 

15. 93 



o 



16. 53 
50. 23 
24. 23 
62. 26 

57. 04 

58. 97 
67. 48 
66. 81 
68.63 

72. $9 

72.75 
75. 05 
77. 93 
72. 90 
07. 00 
63. 19 
72. 02 

03. 59 



© 

Q 



«4 



P/. ci. 
.16 

2. 74 

"i" 95* 

3. 67 
4. 11 
6.76 
6.25 
7. 19 

8.76 
9. 71 
10. 39 
9. 94 

8. 57 
7. 17 
5. 59 

9. 21 

6.44 



! 

I* 



Pr. cV„ 
62. 78 
43.31 
54. 09 
50. 87 
64, 79 
52. 46 
51, 23 
58.81 



62. 51 
64. 65 
62. 24 
63.78 
60. 3.9 
57.22 
57. 34 
62.70 

56. 00 



Table No. 53,—Eakly Goldkn. A, B. Swain, Klysjan, Minn. 



3 
2 
a 
4 
5 

6 

7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 



July 12 .... 
July 1.5 
July 10 .... 
July 17 .... 
July 20 .... 
July 20 .... 
July 23 — 



July 20 

July 27 

July 29 

July 31 

Auguat 7 

August 27 

September 7 .. 
September 8 

October 5 

October 29 



November 5 



July 1 

July 5,9 ...... 

July 7, 12 

July 12, 16 .... 

July 15 

July .18 

July 21 



July 24 , 

Jul V 27, 30 . . 
July 28 ...... 

Auguat2 .... 

A.uguftl. 0,10 , 
August 7 ... 
August 14 ... 
August, 20 .„„ 
August 26 ... 



1 


3.68 


.70 | 


1 


3. 83 


2.08 ; 


1 


4. 09 


2.34 i 


1 


3. 05 


6.43 ! 


1 


3. 10 


7.03 


1 


3. 04 


7. 63 


1 


2.81 


9. 34 


1 


2. 52 


1.1.77 


1 


2. 04 


LI. 09 


2 


1.75 


U.oy 


1 


1. 66 


12. 27 


12 


1. 46 


13. 65 


15 


1.40 


12. 33 


18 


1. 54 


.1.1, 01 


10 


1, 72 


8. 97 


11 


2. 05 


9. 02 


5 


1. 41 


13.50 


7 


2.21 


10.41 





5. !5 


13.59 


.10 


63. 90 


5. 08 


11.59 


17. 95 


.37 


40,82 


J. 22 


7. 65 


30. 59 


.72 


48.04 


3.86 


11.34 


56. 70 


3.65 


52. 10 


1. 04 


11. 77 


59. 73 


4,20 


58.27 


1*44 


32, ;u 


63.01 


4. 81 


54.95 


2. 28 


14.43 


64. 73 


6. 05 


47. 02 


1. 89 


16. 38 


72.74 


8. 56 


62. 00 


2. 02 


16. 05 


69.10 


7. 66 


60, 79 


2. 52 


15. 36 


72. 20 


8.01 


51. 56 


3. 89 


17.82 


08. 86 


8. 4f> 


63. 28 


3. 22 


18.33 


74.47 


10. 27 


65.16 


2. 93 


16.66 


74. 01 


9. 13 


61. 69 


3. 29 


15. 84 


69. 50 


7. 65 


60. 27 


X 05 


33. 74 


65. 28 


5. 86 


58. 36 


3. 91 


14. 98 


(32. 14 


5.61 


50. 51 


3.31 


18.22 


74. 10 


10. 00 


60. 72 


2. 83 


15.45 


67*38 


7.01 


60, 22 



Tabus No, 54.— Golden Sirup. W, H. Lytlk, Yellow Springs, Ohio. 



1 

2 

3 
4 
5 
*> 
7 
8 
9 

10 
11 

J2 
13 
14 
15 
16 

17 
18 



July 13 . 
July 16 . 
July 17 . 
J uly 19 . 
Jul v 20 , 
July 21 . 
July 23 . 
July 23 . 
July 26 . 



August JO . .... 

August It) 

Augtml 27 , . ., 
September 4 .... 
August 31 
Sep t<> tuber 14 . „ 
Outolwr 2 ...... . 

October 21 „ 

Novembers. ..^ 



July 2 

July 7,12 ... 

.lulylO ' 

July 12, 16 

July 10 

July 22 

July 23 

Jul y 25 

July 28 ..... 

August 31 
August 3 . , . 
AugiuM, 6, .10 
August 7, .14 
August 15 
August 22 
August 30 



1 


3. $9 


.48 


♦ 87 


4.04 


9.72 


.05 


65. 32 


1 


3.81 


9 »>2 


3.00 


9. 12 


24. 34 


. 54 


48. 07 


1 


4. 05 


5! 61 


1.87 


9. 53 


37. 88 


1.37 


53. 55 


1 


3. 97 


5,28 


1,41. 


10.66 


49. 53 


2. 62 


44. 13 


1 


3. 81 


5.38 


1. 83 


11. 02 


48. 82 


2. 63 


62.71 


1 


2. 34 


7. 37 


2. 24 


11.05 


61.68 


4. 55 


50. 01 


1 


2. 75 


8. 83 


1,85 


13.43 


65. 75 


5. 81 


59. 39 


1 


2.99 


8.33 


2. 17 


13.49 


61.75 


5. 14 


56. 41 


1 


3.44 


8.61 


1,88 


13. 93 


61. 81 


5.32 


64. 14 


1G 


1. 83 


11.57 


S. 68 


16. 08 


71.95 


8. 32 


64.13 


11 


1. 00 


12.92 


2.92 


17.44 


74. 08 


9. 57 


61.57 


7 


1. IS 


13. 74 


3. 21 


18. 13 


75, 78 


10. 41 


61. 75 




.87 


15. 30 


2. 95 


19. 12 


80. 02 


12. 24 


50. 28 


9 


1. 42 


11. 44 


3. 07 


15. 93 


71.81 


8. 22 


60.71 


13 


L54 


10. 62 


2. 81 


14. 97 


70. 93 


7. 53 


58, 86 


9 


1. 52 


11. 78 


3. 30 


16. 00 


7<!.90 


8, 36 


60. 24 


6 


L01 


12. 52 




18. 08 


69. 25 


8. 67 


58. 29 


6 


2.10 


9.24 




14.59 


63.33 


5.85 


58.82 



REPORT OF THE CHEMIST. 
AVERAGES OF EACH STAGE OP EACH VARIETY-Continued. 
Table No. 55.— White Liberian. D. Smith, Arlington, Va. 
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9 
I 



Average date of 
estimation, 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 

12 
13 
14 
15 
16 
17 

18 



July 12... 
July 16... 
July 17.,. 
July 17... 
July. 21... 
July 21... 
July 23... 
Julv26... 
July 27... 
August 6. 



August 15.... 

August 9 

August 21 

August 19 

September 2 . 
September 25. 
November 3. . 



Observed date of 
reaching stage. 



November 10. 



July 3 

July 8,12 , 

July 7, 12,16.... 

July 15 

July 16...,. 

July 17, 

July 19.... 

July 21 

July 24....;...., 
July 27 



% s 



August 1 , 

Augusts 

August 14 

August 21, 28 

August 28; Sept. 4 . 
September 4 



o 
© 

3 



Pr. ct 

3. 28 
3. 81 
3. 68 
3.21 
3. 58 
3,16 
3. 30 
2. 99 
2. 94 
2.28 

1. 77 
1. 63 
1. 27 
102 
113 
121 
1.16 

1.87 



Pr. ct 


Pr. ct 


1 10 


.79 


2. 45 


.87 


% 35 


2. 05 


3, 70 


1 72 


5. 11 


1 62 


7.20 


2. 03 


6. 30 


1 98 


8.46 


1 63 


8. 93 


2. 03 


10. 80 


2.73 


12. 11 


2. 84 


12. 81 


3. 16 


13. 10 


2. 92 


14. 37 


2. 85 


13. lit) 


2. 84 


12. 88 1 


3. 07 , 


15. 05 ! 


4.54 


10. 41 ] 


3.16 | 



t 
EH 



Pr. ct 
5.26 
7. 13 
8. 08 
8.63 
10.31 

12. 39 
11 58 

13. 08 
13. 90 
15.81 

16.72 

17. BO 
17. 29 

18. 24 
17. 60 
17. 16 
20. 75 



3 



22. 62 
34. 36 
29. 08 
42, 87* 
49. 50 
58. 11 
54. 40 
64.68 
64.j 24 
68, 31 



3 

I 

4 



t> 



Pr. ct. 
.27 
.84 
.68 
1 59 
2.53 
4. 18 
3. 43 
5.46 
5.74 
7.38 



72.43 8,77 
72. 78 9. 32 

75.77 | 9.93 

78.78 ill 32 
77. 52 jlO. 61 
75. 06 ! 9. 67 
72.53 10,92 

67.42 | 7.02 



Pr. ct 
46.57 
47. 09 
5153 
42.28 
43.87 
57.00 

64?84 
41 60 
63.90 

66,75 
67. 09 
63. 94 
64, 19 
64. 16 
58. 36 
62. 24 

63.46 



Table No. 56.— Early Amber. S. E. Evans, Monroe, Kans. 



l 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 



July 15.... 
July 16.... 
July 20.... 
July 22..., 
July 22-... 
July 22.... 
July 24.... 
July 26.... 
July 28.... 
August 10 



August 9. 

August 18 

September 19 

September 1 

October 1 

October 13 

November 5 



July 3 

July 8 

July 12 

July 16 

July 20 

July 24 

July 27 

July 29 

July 31 .... 
August 1 . . . 



August 2 

August 4..... 

August 7 . 

August 14.... 

August 28 

September 15. 



1 


4.22 


.60 


.49 


1 


4.38 


1 39 


1 51 


1 


4. 60 


3. 71 


2. 48 


2 


4. 43 


3. 40 


138 


1 


4,13 


5, 5Q 


2,04 


1 


3. 76 


6. 67 


2. 20 


1 


3.19 


5. 91 


1. 51 


1 


2. 85 


8. 82 


1 41 


4 


3. 15 


8. 32 


2. 19 


6 


2. 36 


10. 74 


2. 83 


1 


1 83 


12. 84 


3. 07 


3 


1 57 


13.16 


2. 89 


8 


1 81. 


11. 72 


3. 16 


2 


1 38 


12. 68 


3. 86 


5 


1.50 ' 


J 3. 16 


3. 42 


3 


1. 12 


15. 32 


3. 13 


2 


2.04 


13. 60 


a. 43 



5. 31 
7.-28 

10. 79 
9. 21 

11 67 

12. 63 
10. 61 

13. 08 
13; 66 
15.93 

17.74 
17,02 
16.19 

17. 92 

18. 08 
39.57 
39.07 



11 30 
19. 09 
34. 38 
36. 92 
47. 18 
52. 81 
55.70 
67. 43 
60.91 
67. 42 

12. 38 
74, 69 
72. 39 
70. 76 
72. 79 
78. 28 
7132 



.07, 
.27 
1 28 
1 60 
2, 59 
3. 52 
3.29 
5.95 
5.07 
7.23 

9. 29 
9.83 
8.48 
8.97 
9.58 
11 99 
9.70 



51 28 
52.<(>7 
62. 13 
59.J85 
57.05 
52.77 
67. 72 
S0. 89 
65.50 
64. 09 

62,61 
59. 51 

58. 23 

59. 9S 
57. 00 
56,39 
59,45 



Table No. 57,~~Black Top. D, W, Aiken, Cokbsbury, S. C. 



1 July 17....... 

2 July 17 

3 July 20.. 

4 July 22. 

5 July 22 

6 ! July 22....... 

7. | July 23. 

8 : July 26....... 



9 j July 31... 

10 i August 12 

11 I Augusts 

12 ; August 23 

13 August 26 



July 6, 10.. 
July 8, 12.. 
July 13.... 
July 16.... 
July 18.... 
July 20.... 
July 23.... 
July 26.... 



14 
15 
16 
17 
18 



August 31 

September 9.. 
September 29. 
October 17 . . . 
October 26 ... 



July 31....... 

August 7.,... 

August 14 

August 21, 28. 
August 21, 28. 
September 4... 
September 14. 
September 29. 



1 


2. 92 


3.88 


152 




1 


2. 01 


3. 23 


1. 81 




1 


3. 88 


4. 31 


1 80 




1 


1 83 


4.84 


1. 98 




1 


3.00 


5.35 


2,29 




1 


2. 01 


5. 82 


184 




1 


2.06 


7. 90 


2. 11 




1 


1 97 


7. 78 


1. 48 




7 


1,66 


10. 21 


2. 54 




4 


124 


11.67 


2,81 




2 


.79 


13. 49 


4. 08 




2 


.77 


13. 58 


3.33 




2 


.84 


• 13. 89 


2. 40 




1 


.93 


1&79 


3.67 




6 


.'98 


12, 27 


3.30 




7 


136 


12.58 


2. 59 




3 


.51 


34. 78 


4, 35. 




1 


3." 17 


11 59 


1.58 





8.32 


46.63 


7. 05 


45. 82 


9. 99 


43. 14 


8.65 


55. 95 


10.64 


50. 28 


9.67 


60. 19 


12. 07 


65. 45 


11. 23 


69.28 


14. 41 


70. 85 


15. 72 


74.24 


18.36 


73. 48 


17.68 


76.81 


17. 13 


81. 09 


17. 39 


73/55 


16.55 


74. 26 


16. 33 


77. 04' 


19.64 


75.26 


16. 34' 


70. 93 



l v .81 
149 
1 86 
2. 71 
2.69 
3. 50 
5. 17 
5. 39 

7.23 
8.66 
9.91 
10. 43 
li:26 
9. 41 
9. 11 
9. 77 g 
11. 12* 
22 



47.07 
.52.87 
44.39 
54.93 
46. 79 
62. 65 
66. 49 
59.90 

61.91 
64. 46 
59. 73 
63.54 
61 03 
63. 72 
59. 49 
58.97 
5„9. 98 
GO. 68 



100 REPORT OP THE COMMISSIONER OF AGRICULTURE. 

AVERAGES OF EACH STAGE OF EACH VARIETY-Continued. 
Table No. 58.— African. W. E. Parks, Carlisle, Ky. 



W 



9 

n 

12 

13 
14 
15 
16 
17 
18 



Average date of 
estimation. 



July 37 

July 17 

July .10 

July 21 ...... 

July 24. 

July 21 

July 23 

July 2(5 

August 5 
August 3 .... . 
August 14 .... 
August 21 .... 
August 24 .... 
August 27 .... 
September 3 . , 
September 24 
October 22 ... 
November 7 . 



Observed date or 
reaching atage. 



July 2 

July 7, 12 .. 
July 10 .... 
July 13, 16 . 
July 10 ... 
July 22 ... 
July 25 ... 
July 28,.., 



July 31 

August 7 

August 14, 21 

August 14, 21 ...... 

August 28 

September 4 

September 12 

September 22 



1 
1 
1 
1 

2 

1. 
1 
1 

10 
(i 
0 
4 
4 
4 
8 

24 
8 
6 



Pr.ct 
2.92 
4. 25 
4. 67 
3. 28 
4. 38 
3. 62 
3. 85 
2. 67 

1.49 
2. 40 
1. 24 
2.26 
1. 85 
1.44 
1. 68 
.98 
1.58 
1. 67 



3 

«3 



Tr.ct. 

2. 08 
1, 76 
1. 73 
1. 87 

3. 84 
5. 66 
4. 67 
8. 96" 

Jl. 32 
8. 76 
12. 31 
10. 52 
11. 02 
11,80 
10. 50 
13. 03 
13.67 
12.01 



fcfl 
3 



1 



Pr.ct 
1. 53 
1.84 
1. 34 
1. 71 
1. 66 
1. 97 

1. 52 
2.32 

2.55 

2. 90 

3. 02 
2. 89 
2.83 
3. 76 
3. 05 
8. 33 
3.97 
3. 13 



TO 



o 
H 



Pr. ct 
7. 43 
7. 85 
7. 74 
6. 86 
9. 88 
11. 25 
10. 04 
13. 95 

15. 36 
14. 06 
16. 57 
15.67 
15. 70 
17.00 
15.29 
17. 34 
19. 32 
16. 81 



S 



40. 11 
22. 42 
22. 35 
27. 26 
38. 87 
50. 31 
46. 51 
64.' 23 

73. 70 
62. 30 
74. 29 
67. 14 
70. 19 
69.41 
69.07 
75. 09 
71. 12 
71. 44 



8 
g 

r— < 

I 



Pr. c£. 
1.20 
.39 
.39 
.51 
1. 49 
2. 85 
2. 17 
5.76 

8.34 
5.46 
9.15 
7. 06 
7.-73 
8.19 
7.29 
9.78 
9*6] 

a 



.69 

r.58 



Pr. cf. 
58.40 
51,74 
38. 15 
40.79 
56.76 
47. 45 
52 N 63 
56.62 



Tablk No. 59. Amos Carpenter, Carpenter's Store P. 0; ? Mo. 



3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

ra 

14 
15 

n 

17 



August 2 
August 4 . 
August 9 . 
August 18 . 



August 23 
August 26 
August 26 



September 3 . . 
September 8 . . 
September 18 . 
September 27 . 
September 28 . 

October 8 

October 21.... 
Novembers 



August 2 . 
August 4 . 
August 7 . 
August 10 
August 14 
August 17 
August 21 
August 28 
Septomboi: 



1 



September 4 . , 
September 9 . , 
September 15 
September 22 , 
Sept ember 29 

October 8 . 

October 21 ... 



1 


2. 05 


3. 05 


2. k 10 


8.10 


37. 65 


1.15 


f 70.98 


2 


2. 92 


3.73 


1.74 


8. 39 


44. 46 


1.66 


*72. 28 


1 


2. 68 


6. 13 


2.23 


11. 04 


55. 53 


3.40 


69.84 


4 


3.13 


7. 07 


2.02 


12.22 


67. 86 


4.09 


67.44 


«i 


2. 78 


7. 80 


2.04 


12.62 


61. 81 


4.82 




4 


2. 72 


8. 07 


2. 00 


12. 79 


63.19 


•5. 09 




4 


2. 88 


9. 46 


1.84 


14. 18 


66.71 


6. 31 


"68*00 


2 


2.29 


9. 15 


2.04 


13.48 


67.*88 


6. 21 


60.43 


u 


1. 95 


a 88 


2. 30 


14.13 


69.92 


6. 91 


68.07 


4 


1, 64 


11.28 


2. 58 


15.50 


72. 77 


8. 21 


68.25 


4 


1. 46 


12.37 


2.90 


16.73 


73.94 


. 9. 15 


57.02 


4 


1. 14 


12. 28 


4. 50 


17.92 


68.53 


a 42 


61. 82 


6 


.92 


13. 94 


3. 25 


18. 11 


76.97 


10. 73 


61.16 


5 


1. 09 


15. 11 


3. 74 


19.94 


75.78 


11. 45 


62.25 


• 5 


1. 10 


14.70 


4. 17 


19. 97 


73. 61 


10.82 


62,64 


2 


1.19 


15. 06 


3. 13 


19.38 


77.71 


11.70 


62; 53 


2 


.86 


13. 76 


3.31 


17,93 


76. 69 


10.55 


62.84 



Tablk No. 60.— -Oomskjsana. Blymyer & Co., Cincinnati, Ohio. 



i 

2 
3 
4 
5 
G 
7 
8 
9 

10 
11 

12 
13 
14 
15 
HI 
17 
18 



July 15 .... 
July 15 
July 20 .... 

July 21 

July 21 .... 
July 23 .... 
July 23 .... 
July 23 .... 
August 2 , . 
Augusts 
August 20 , 



August 24 . . . 
August 26 — 
September 3 . . 
September 33 , 
September 28 . 
October 20.... 
November 3 . . 



July 7, 12,. 

July 8, 12 

July 10 

July 19 

July 22 

July 24 

July 27 

August 1, 7 

July 31, August 7. 

August 14, 21 

August 14, 21, 28.. 



August 28 .... 
September 4 
September 11 . 
September 18 , 
September' 25 . 



1 


2.84 


1.55 


2.30 


6. 69 


23.17 


.36 


1 


4. 82 


1.46 


.99 


7. 27 


20. 08 


.29 


1 


2. 85 


2.26 


,1.79 


6. 90 


32.75 


.74 


1 


3.03 


2.7.1 


1. 98 


7. 72 


35. 10 


.95 


1 


2.57 


4. 33 


1.84 


8. 74 


49.54 


2.15 


2 


2. 95 


4.26 


1. 90 


9. 11 


46.76 


1. 99 


2 


3. 68 


3.27 


2. 04 


8.99 


36. 37 


1.1$ 


1 


2, 11 


6.29 


2,02 


10.42 


60,36 


3. 80 


4 


3. 18 


6.48 


2.37 


,12.03 


53. 86 


3.49 


22 


2. 29 


8.20 


2. 32 


12.81 


64.01 


5. 25 


4 


1.72 


9.49 


2.64 


13.85 


68. 52 


6. 50 


4 


1. 69 


12. 42 


2.47 


16. 58 


74. 91 


9.30 


4 


1, 05 


11.43 


2.88 


15. 96 


71. 62 


8. 19 


8 


1.52 


11.31 


2. 77 


15.60 


70. 52 


7.98 


7 


1.42 


12.13 


2.71 


16.26 


74. 60 


9.05 


.16 


.92 


12.92 


3.55 


17.39 


74. SO 


9.<60 


0 


2. 06 


11.59 


2.88 


16.53 


70.12 


8.13 


9 


1. 20 


13.29 


4.25 


18.74 


70. 92 


,9.42 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

n 

13 
14 
25 
16 
17 



1 

2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
10 
17 
18 



REPORT OP THE CHEMIST. 
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Average date of 
estimation. 



July 19 
July 20 . . 

July 23 
July 23 . . 
Jul J 23 

July 23 
July 28 
July 29 , . 
August 7 



August 13 ... 
Augusts ... 
August 27 .... 
August 31 
September 2 
September 9 
September 26 . 
October 23 , 



18 November 9 



Observed date of 
reaching stage. 



j 

B . 



July 12 .... 
July 14 .... 

July 16 

July 19 .... 

July 22 

July 25 .... 
July 28 .... 
July 31 .... 
August 7 



August 7, 14, 21. 

August 21, 

August 28 

September 4 .... 
September 11... 
September 18 
September 26... 



1 
1 
1 
1 
l 
1 
2 
1 

13 

6 
8 
4 
8 
8 
4 
20 
8 
5 



8 



Pr. ct 
4 76 
2, 97 
4.27 
4.55 
3. 75 
3.45 
3. 64 
3. 64 
2.51 

2.18 
1.89 
1.39 
L33 
1.28 
1.41 
1. 18 
1. 88 
1. 34 



i 



Pr. ct 
1.07 
8. 18 
2. 53 
2. 18 
4. 62 
5. 55 
7. 03 
6. 37 
9. 79 

11. 15 

10. 24 
10.80 

11. 53 
12. 67 
11.77 

12. 52 

13. 28 
12. 11 



00 

t 

CO 
T3 

i 



Pn c£ 

2. 06 
1.39 
2.24 
3.59 
1.95 
2. 40 

.57 
2. 69 
2. 56 

2. 36 
2.45 
3.06 

3. 05 
3. 20 

2. 58 
3.19, 
4. 10 

3. 20 



-8 



© 



H 



Pn ct 
8. 49 
7. 54 
9. 04 
8, 32 
10. 32 
11. 40 
11. 24 
12.70 
14.86 

15.69 
14,58 
15.25 
15. 91 
17. 15 
15. 70 
16. 89 
18. 76 
16. 74 



12. 60 
42. 19 
27. 99 
26. 20" 
44. 77 
48. 08 
62. 55 
50. 16 
65. 88 

71. 06 
70. 23 
70. 82 
72. 47 
73. 88 
74. 68 
74.13 
70. 79 

72. 34 



8 



Pr. ct 
.13 
1. 34 
.71 
.57 
2.07 
2.70 
4.40 

$. i9 

6.45 

7.92 
8. 71 
7. 65 
8. 36 
9. 86 
8. 7& 
9.28 
9.40 
8. 80 



Table No. 62.— Hybrid. E. Link, Greeneville, Tenn. 



July 24 

July 24 

July 26 *w, 

July 29 

August 1 

August 3 

August 5 

August 9 

August 17 

August 1,9 

August 25 

August 26 

September it ... . 
September 8.... 
September 15... 
September 28 ... 

October 25 

October 27 



Jn4yl6 

July 21 

July 26 

July 31 

August 3 < 

August 6 . . . . 
August 8, 11 . 
August 7, 14., 

August 14 

August 21 

August 28 

August 31 ... 
September 4 ... 
September 11 . 
September,^ . 
September 28. 



<D 
fefl 



P)\ ct. 
45. 48 
57. 10 
53. 46 
50. 58 
46.25 
5G;*74 
60. 54 
63. 70 
62. 08 

64.51 
64. 44 
60.00 
59.14 
59. 14 
62.72 
59,44. 
58. 06 
59.52 



1 


2. 85 


3.17 


2. 32 


8. 34 


38. 01 


1. 20 


1 


3. 06 


3. 67 


2. 18 


8. 91 


41. 22 


1. 51 


1 


2, 88 


5. 48 


2. 06 


10.42 


52, 59 


2.88 


2 


2. 76 


6.25 


2.29 


11. 30 


55.31 


3.46 


2 


2. CO 


6. 61 


2. 75 


11. 96 


55. 28 


3.65 


1 


2. 82 


9. 23 


2. 14 


14. 19 


65. 05 


6.00 


1 


2. 43 


8. 55 


3.86 


14. 84 


57. 69 


4.93 


1 


<1. 68 


10. 42 


3. 12 


15.22 


68.46 


7.13 


3 


1.72 


11. 60 


2.89 


16. 21 


71. 56 


8. 30 


2 


1. 16 


13.88 


3. 15 


18.19 


76. 31 


10. 49 


4 


1. 17 


13. 30 


'3.30 


17. 77 


74. 85 


9. 90 


2 


1.07 


13. 64 


2.97 


17. 68 


TL 15 


10. 52 


4 


1.05 


14. 20 


3.49 


18.74 


75. 77 


10. 76 


1 


.85 


14.28 


3.38 


18.51 


77. 15 


11. 02 


2 


.72 


15.21 


3.39 


19.32 


78.73 


1L97 


6 


.63 


14. 99 


3.60 


20.22 


74.13 


11. 11 


4 


.46 


16.14 


4.57 


21. 17 


76.24 


12.31 


2 


.50 


15.15 


3.55 


19.20- 


78.91 


1L95 



56.00 
66. 90 
59. 25 
63. & 
67.44 
65. 42 
64.93 
79.39 

65.10 
63. 16 
62,44 
64. 78 
64.64 
65. 01 
61.51 
61. 63 
62.40 
64. 63 



Table No. 63.— Sugar Cane. J. W. Barger, Lovilia, Iowa. 



i 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 



July 20 

July 20 

July 21 ..... 
July 21 ..... 

July 22 

July 24 

July 27 

July 29 

August 3 ... 



August 17 

August 23 ..... 
August 27 ..... 
September 3 ... 
September 8 ... 
September 15 . . 
September 28 

October 20 

November 1 ... 



July 16 ... 

July 20 

July 23 

July 26..... 

July 28 

July 30 

August 2. 7 

July 31, August 14. 
August 7 f 14....... 



August 21 

August 23 ...... 

August 25 

August 28 

Soptember 4 ... 

September 14 ...... . 

September 28 ....... 



1 


4.94 


1.55 


1,65 


8.14 


19. 04 


.30 


1 


5.61 


1. 93 


1.51 


9.05 


21. 33 


.41 


1 


6.19 


1. 80 


2. 13 


9.12 


19.74 


.36 


1 


5.13 


8. 33 


2. 00 


10.46 


31. 84 


1. 06 


1 


4.69 


3/Sl 


1. 96 


10.46 


36.42 


1. 39 


1 


5.13 


a 85 


2.15 


11. 13 


34. 59 


1. 30 


1 


4.58 


5.65 


2.95 


13.18 


42.87 


2. 42 


1 


4.62 


6.27 


3.03 


13.92 


45.04 


2,88 


6 


4; 15 


10.11 


2.85 


17. 11 


59.09 


5.97 


3 


2.10 


12.09 


2.95 


17.14 


70. 54 


8.53 


2 


L98 


13.97 


3. 18 


19.13 


73, 03 


10.20 


4 


1.74 


13/01 


3.72 


18,47 


70.44 


9.16 


2 


,1.46 


13.86 


3.19 


18.51 


74.88 


10.38 


r. 2 


1.35 


14. 16 


2. 77 


18.28 


77.46 


10.97 


2 


1.33 


14.72 


2. 86 


18. 91 


77.84 


11.46 


6 


L-26 


13.54 


3. 20 


18.00 


75.22 


10.18 


3 


1.17 


14.54 


4.49 


20.20 


71.98 


10.47 


4 


1.05 


14.49 


3.47 


.19.01 


76.22 

♦> 


11. 04 
i- « 



68.75 
61.21 
54l 10 
59.35 
53. 61 
53.56 
64.29 
67. 90 
66.18 

64.26 
63.33 
62.25 
60.20 
62.13 
62.22 
61. 33 

mm 

6k 99 
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AVERAGES OE EACH STAGE OF EACH VARIETY— Continued. 
Table No. 64.— Oomsekana. I). W. Aiken, Cokesbcjry, S. C. 



Average date of 
estimation. 



July 24 ... 
July 26 ... 
July 26... 
July 27 . ., 
July 30 
August 1 , 
August 5 , 
August 5 , 



August 14 — 
August 22 
August 27 .... 
September 1 
September 7 . , 
September 15 , 
September 22 . 
September 28 . 
October 20.... 
Nuvembor 9 , . 



Observed date of 
reaching stage. 



July 24 

July 31 

August 2 . ... 

August 3 

August 4 

August 5 

August 7 

August 12 ... 



August 14, 17, 21 

August 23 

August 28 

Atfigust 31 

September 4 — 
September 10 . . . 
September 17 . . . 
September 25 . . . 



OS 

.1 


03 
O 

8 


1 
pi 
W 


Solids not sugar. 


% 

CO 

■m 
o 

H 


Exponent. 


CP 

w 
© 

§ 
g 

CO 

<D 


6 
'S 

& 
N) 

f 




- ~" 

Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 




Pr. ct. 


Pr. ct. 


1 


3. 16 


5.15 


2. 12 


10. 43 


40. 38 


2. 54 


58, 38 


2 


2.73 


4. 62 


2. 28 


9. 03 


47. 98 


2. 22 


62. 46 


1 


2. 87 


0. 80 


2.02 


11. 75 


58. 38 


4. 00 


56.33 


X 


2.72 


0. 69 


2. 98 


32. 39 


54.00 


3. 61 


58.44 


3 


2.70 


7. 05 


% 20 


11. 95 


59. 00 


4. 16 


66.39 


2 


2. 41 


0.32 


2. 77 


14. 50 


03. 59 


5. 93 


66. 14 


1 


2. .17 


0. 42 


2.87 


14. 40 


65. 15 


6. 14 


66.30 


1 


2.17 


10.58 


3. 49 


10. 24 


65. 15 


6. 89 


64. 00 


3 


1.24 


11. 55 


Vo4 


15. 83 


72. DO 


8. 43 


65. 66 


6 


1.71 


10. 04 


2. 83 


14. 38 


68. 86 


6. 91 


65. 97 


2 


1. C4 


11. 15 


3. 08 


15. 87 


70. 26 


7.83 


62. 85 


4 


1.85 


11.70 


3. 38 


10. 5fc 


7.1. 37 


8. 41 


61. 45 


1 


1. 02 


11. 91 


2.01 


15. 54 


76. 64 


9.13 


65.19 


2 


1.12 


13. 28 


% 79 


17. 19 


77. 25 


10. 26 


64. 92 


2 


.84 


15. 07 


2. 92 


18. S3 


80. 03 


12. 06 


58.77 


8 


.08 


14. 78 


3. 07 


19.33 


77. 26 


11. 42 


57.81 


4 


.63 


15. 54 


5. 31 


21. 48 


72. 35 


11.24 


61.72 


2 


.07 


13. 26 


3. 42 


17. 05 


75. 13 


9. 96 


56.10 



Table No. G5.—Nkeazana. W. II. Lytle, Yellow Springs, Ohio. 



July 17 .... 
July 19... 
July 23 ... 
July 23 ... 
July 23 ... 
July 26 ... 
July 27 ... 
July 30 . 
August 0 . 
August 15 . 
Angus I- 20 . 
An gust 28 . 
August 31 



September 7 ., 
September 18 , 

Oetobnr 1 

October 21 
November 4 .. 



July 12 , 

Jhily 16 

July 20 

July 24 

July 28 , 

July 31 , 

August 4 ..... 
August 8, 14 . , 
August 7, 21 
August M, 21 , 
August 2tf . . . 
September 4 - . 
September 11 . 

September 18 , 
September 25 . 
Oetober I 



1 


4.95 


1.13 


1 86 


7. 94 


14. 23 


.16 


60.05 


1 


5. 26 


1. 81 


1.45 


8. 52 


21. 24 


.38 


56,23 


1 


4.80 


3.22 


2. 62 


10. 64 


30. 26 


.97 


57.43 


2 


5. 02 


3. 37 


1. 88 


10. 27 


32. 81 


1. 11 


58.91 


.1 


4.91 


6. 08 


1. 90 


32. 89 


47.37 


2.87 


54.77 


1 


5. 40 


6.20 


1. 97 


13. 57 


45.69 


2. 83 


55.66 


1 


4. 62 


r>. oo 


1.98 


12, 26 


46. 17 


2. 61 


60.31 


2 


4. 32 


6.66 


2. 41 


13. 39 


49. 74 


3. 31 


61.46 


17 


3. 77 


9. 20 


2. 49 


15. 46 


59. 51 


5. 47 


65.12 


8 


2. 94 


.11.11 


2. 84 


10. 89 


65. 78 


7. 31 


63,89 


8 


% 52 


11. 32 


3. 00 


10.84 


67. 22 


7. 61 


65.47 


8 


2.01 


11.93 


2. 73 


17. 27 


69. OS 


8, 24 


63.52 


8 


2. 47 


12. 15 


3. 01 


17. 63 


68. 92 


8.37 


6L 33 


4 


2. 18 


11. 73 


2.15 


16. 06 


73. 04 


8. 57 


61.71 


8 


1. 99 


13. 06 


2. 87 


37. 92 


72. 88 


9. 52 


61. 15 


32 


1. 86 


13. 62 


3.27 


18. 75 


72.64 


9.89 


61.25 


7 


1. 06 


14. 22 


4. 55 


20.43 


69. 60 


9. 90 


59.20 


7 


3.94 


13. 15 


3. 05 


18.14 


72. 49 


9. 53 


64.57 



Table No. (JO. — Goose Neck. P. P. Ramsey, Belgrade, Mo. 



1 


3.85 


102 


1. 73 


C.60 


35.45 


.16 


60.49 


1 


4.31 


1. 56 


1. 52 


7.39 


21. H 


.33 


58.06 


1 


4.47 


1. 03 


1.50 


7.00 


14.71 


.15 


52.75 


1 


5.07 


2. 16 


1. 84 


9.07 


23. 81 


.51 


78. 30 


3 


3.45 


4. 01 


2.36 


9. 82 


40. 84 


1. 64 


56.50 


1 


4.32 


4. 16 


1.89 


10. 37 


40. 12 


1.67 


64.86 


1 


4. 55 


4.28 


2,47 


11. 30 


37.88 


1. 62 


65. 92 


1 


4. 10 


4. 83 


2.13 


11. 06 


43.67 


2.11 


63. 90 


23 


2. 91 


8.94 


2.28 


14. 13 


63. 27 


5.66 


66, 45 


4 


1.71 


10. 35 


3.05 


15.11 


68, 50 


7.09 


64.78 


4 


1.80 


11. 43 


2. 32 


15. 55 


73. 51 


8. 40 


65.93 


4 


1.91 


10. 48 


2.6] 


15. 02 


69, 77 


7. 31 


65.51 


4 


1.62 


11. 09 


3. 02 


15. 73 


70. 50 


7.82 


65. 26 


3 


1.37 


12. 4 0 


% 32 


36. 09 


77. 07 


9. 56 


63. 06 


32 


3.31 


12. 42 


2. SO 


10.53 


75. 14 


9. 33 


57.87 


12 


1.24 


13. 31 


3. 64 


18. 19 


72. 07 


9. 59 


59.92 


5 


.96 


14. 72 


4 23 


19. 91 


74.94 


11.03 


57.32 


9 


1.89 


12.01 


3.51 


17. 41 


68.98 


8.28 


62.19 



July 17 .... 
July 19..., 
July 20 .... 
July 22 .... 
July 24 .... 
July 20 ... 
July 27 .... 
July 28 ... 
August 9 
August 20 . 



August 24 

August 20 

September I ♦ 

September 3 

Sept-ember 16 

September 30 .... 
October 19 ....... 



November 4 . 



July 12 

July 14 , 

July 16 , 

July 18 ..... 

July 21 ........... 

July 24 

July 28 

August 2 ( 7 

July 31, August 7 . 
August 14 



August 21,24/28 . 

September 4 

September 13 

September 20 

September 27 .... 
Oetober 4 
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AVERAGES OF EACH STAGE OP EACH VARIETY — Continued. 
Table No. 67.— Early Orange. I, A. Hedges, Saint Louis, Mo* 



Average date of 
estimation. 



July 19 

July 20 

July 21 ....... 

July 21 ....... 

July 23 

July 26 

July 27 

July 28 

;August 6 

August 21 .... 
September 2 ... 

Septembers 



September 18 , 
September 24 . 

October 2 

October 22.*., 
Novembers... 



Observed date of 
reaching stage. 



July 12 

July 16 . 

July 20 

July 23 

July 26 

July 29 

August 1, 4 ... 

July 31 

August 7 

August 14, 21 . 
August 14, 21 , 



August 28 

August 31 

September 4 

September 9 

September 14 



05 

o 


<£> 

GO 
Q 

i— < 

O 


Sucrose. 


§ 
O 

o 
CO 


Total solids. 


Exponent. 


Available sucrose. 


8 

<£> 

> 
< 




Pr. ct 


Pr. ct 


Pr. ct 


Pr. ct 




Pr.ct 


Pr.ct 


1 


5. 09 


1. 39 


L56 


8.04 


17.29 


.24 


60. 18 


1 


4.83 


2. 98. 


1. 76 


9. 57 


31.14 


.93 


58.57 


1 


5, 32 


3. 19 


1, 59 


10. 10, 


31. 58 


1.01 


50.52 


1 


6.24 


3. 16' 


1. 57 


9.97 


31.61 


1.00 


51, 08 


1 


4. 94 


4.46 


1. 81 


11.21 


39. 79 


1.77 


54.57 


1 


5.24 


4.01 


1. 67 


10. 92 


36.72 


1.47 


63. 88 


1 


4.09 


7.28 


1. 48 


13. 45 


54.13 


.3.94 


27.71 


1 


4.58 


6. 70 


1.83 


13. 11 


51.11 


3.42 


59.69 


16 


3.60 


9. 31 


2. 03 


14. 94 


62.32 


5.80 


64.35 


15 


.2.58 


12. 30 


2. 83 


17.71 


69. 45 


8.54 


64.78 


8 


2. 09 


12. 09 


3. 10 


17. 28 


69.97 


8.46 


64.02 


16 


1.85 


11. 59 


2. 82 


16.26 


71.28 


8.26 


64.74 


2 


1. 85 


12.10 


3.06 


17. 01 


71.13 


8/61 


9 


1.84 


12. 61 


3.33 


*17.78- 


70/92 


8.94 


60.24 


3 


1.51 


13. 99 


3.36 


18. 86 


74.18 


10.38 


59.41 


8 


1.42 


14:01' 


3. 19 


18.62 


75.24 


10.54 


61.53 


6 


1.25 


15. os 


4. 28 


20. 56 


73. 06 


10.98 


59.24 


9 


L34 


12. 95 


3.72 


18.01 


71. 35 


9.24 


64.87 



Table No. 68.-~Neeazana. Bltmyer & Co., Cincinnati, Ohio. 



July 19 
July 21 .... 
July 23 
July 23 .... 
July 26 .... 
July 27 — 
July 28.... 
July 30 .... 
August 10 . 
August 22 . 
August 27 . 
August 30 . 



September 7 , 

September 10 ..... 
September 20 ..... 

September 30 , 

October 20 

November 4 



July 12 . 

.July 16 

July 20 

July 24 

July 28 

July 31 

August 4 

August 8, 14 

August 7, 14 

August 21 

August 28 

September 4 



September 11 . 
September 18 . 
September 25 . 
October!. 



1 


5; 18 


1. 12 


1. 60 


7. 90 


14. 18 


.16 


57.98 


1 


5.55 


2.04 


2:00 


9. 59 


21.27 


.43 


56.89 


2 


5. 23 


2. 54- 


3i33 


9.10 


27. 91 


.71 


56.07 


2 


4.80 


2. 54 


L57 


£91 


28.51 


.72 


53.25 


1 


4. 11 


4*01 


L.7j9 


9.91 


40.46 


1.62 


56.49 


1 


4. 63 


4.91 


2. 36 


11. 90 


41. 26 


2.03 


59,35 


1 


4, 86 


6. 53 


2.08 


13.47 


48.48 


3.17 


69*82 


1 


4.50 


6.88 


2.73 


14.11 


48. 76 


3.35 


65:24 


21 


3.57 


9.80. 


2,48 


15. 85 


61.83. 


6.06 


64.81 


6 


2. 66 


12. 05. 


3. 03 


17.74 


67.93 


8.19 


64.74 


4 


2. 77 


11. 76 


3.00 


17.53 


67.08 


7.89 


6412 


8 


2.54 


11. 84 


3.18 


17.56 


67.43 


7.98, 


62.81 


7 


2.?6 


13. 08 


1.95 


17.27 


75.62 


9. 88 


61.49 


8 


2. 28 


13.-07 


-2.48 


17.83 


73. 30 


9.58 


32,80 


4 


2. 02 


13. 04 


•2. 91 


17.97 


72. 57 


9.46 


56.35 


32 


1. 77^ 


13. 76 


3.51 


19.04 


72. 27 


9.94 


58.43 


6 


1.53 


14. 65 


4.40 


20. 88 


70. 17 


10.28 


59*40 


9 


1. 84 


13. 13 


3. 10. 


18.07 


72.66 


9.54 


61.65 



Tablk No. 69,— New Variety, E. Link, Greene ville, Tenn. 



July 24 .... 
July 24 ..... 
July 26 .... 
July 28 .... 
July 30 .... 
July 31 .... 
August 5 . . 
August 5 . . 
August 15 . 



August 23 .... 
August 25 „.., 
. August 30 .... 
September 2 
September 7 ., 
September 15 , 
September 28 . 
Oetobei;21 .... 
November 4 . . 



July 20 
July 24 ... 
July 28 ... 
July 31 ... 
August 3 . , 
August 4 . , 
August 5 . , 
August 7 . . 
August 14 , 



August 21 .... 
August 28 .... 
August 31 .... 
September 4 
September 10 . 
September 17 , 
September 25 , 



1 


3.43 


3. 95 


1.93 


9.31 


42.43 


1. 68 


57.78 


1 


3.60 


4. 08 


1. 96 


9.64 


42. 32 


1.73 


50.12 


1 


3. 55 


4.70 


-1.89 


10.14 


46.35 


2.18 


57.85 


2 


3.46 


5.56 


2.77 


11, 79 


47. 16, 


2. 62 


63.04 


2 


8.09 


5.49 


2.30 


10, 88 


50.46 


2.77 


62:66 


1 


2. 80 


' 7. 99 


4. 13 


14. 92* 


53. 54 


4.44 


69.04 


1 


2.49 


9.40 


3. 68 


15,57 


60. 37 s 


5. 67' 


65.41 


1 


2.72 


8.33 


3, 14 


14.19 


58.70 


4.89 


67.22 


3 


2. 19 


10.16 


2. 91 


15.26 


66.58 


6.76 


64.01 


2 


1.44 


11.75 


2.24 


15.43 


76.15 


8.95 


68.67 


2 


1. 56 


11. 21 


2, 93 


15.70 


71. 40 


8.00 


7L89 


2 


1.49 


11.38 


2.99 


15.86 


71.75 


8.17, 


66.83 


2 


L35 


12,43 


2.77 


16. 55 


75.11 


9.34 


65.04 


8 


1.07 


12.34 


2.92 


16.33 


75,57- 


,9.33 


66.60 


2 


.94 


13. 57 ■ 


3,64 


18. 15 


74.77 


10.15 


60.91 


6 


1.19 


12,75 


3. 15 


17. 09 


74.60 


9.51 


6t!40 


4 


♦ 61, 


15.63 


5.32 


21. 56 


72. 50 


11.33 


61.38 


3 


1. 02 


14.53 


4.18 


19.73 


73.64 


10.70 


61.21 
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AVERAGES OF EACH STAGE OF EACH VAEIETY-ContinueiL 
Table JSfo, 70,~Chusese, D, Smith, Arlington, Va. 



Average date of 
estimation. 



1 

2 

a 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

15 
10 
17 
18 



July 20 

July 23 

July 23 , 

July 26 

July 27 

July 30 

July 31 

August 2 

August 10 .... 

August 20 

August 24 
August 27 .... 
Septetubor 1 
September 4., 

September 15 . 

October 1 

October 10 

November 4 



Observed date of 
reaching stage. 



July 24 

July 28 

July 31 .... 

August 2 

Augusts .„ 

August 4 ... 

August 5... 

August 7, 14 

August 7/14, 21 . 
August 21 »„-„.. 

August 24 , 

August 28 ....... 

September *) .... 

September 11 . ... 

September 10 . ... 
September 28 . . . 



IS 

•si 


I 

V 

J5 
t£> 


Sucrose. 


Solids not sugar. 


Total solids. 


Exponent. 


Available sucrose. 




P/*. ctf , 


Pr, c<. 


Pr.et 


Pr. et 




Pr. et 


1 


4. 51 ' 


2. 15 


1,67 


8.33 


25. 81 


.55 


2 


5. 21 


1.38 


2.91 


8.54 


15.40 


.20 


I 


v. v'r. 


1. 59 


1.70 


8.33 


19. 09 


.30 


I 


5. 53 


2, 29 


1. 95 


9.77 


23. 43 


.54 


\ 


4 Q4 


4.62 


2. 45 


11. 71. 


39. 45 


1. 82 


1 


4i 70 


4. 58 


2.24 


11. 52 


39. 76 


1.82 


I 


4, 52 


5, 41 


2,51 


12. 44 


43. 49 


2.35 


1 


5.40 


5. 58 


1. 69 


12. 73 


43. 83 


2.45 


21 


4.50 


7. 00 


2,42 


13, 02 


52. 86 


3. 70 


8 


3, 34 


a oi 


2.40 


14. 78 


61.10 


5. 53 


4 


3. 07 


0. 52 


2. 30 


14. 89 


6*3. 94 


0.09 


4 


If. 25 


8. 15' 


2. 55 


13.95 


58. 42 


4,70 


4 


2. 99 


9. fi5 


2, 52 


15. 06 


03. 41 


0. 05 


4 


3.10 ( 


10. 75 


i! 2i 


10. 06 


00. 04 


7.20 


11 


2, 30 


11. 90 


2.53 


16. 73 


71.13 


>8.46 


12 


1. 88 


13. io 


3.79 


18. 77 


09. 79 


9.14 


6 


L3S 


14. 61 


5.09 


2i;t)3 


69.47 


9. 8 3 


7 


1. 72 


13. 09 


3/31 


18. 12 


72. 24 


9. 46 



J? 
to 



Pr.ct. 
54. 99 
50. 40 
59.14 
.59,78 
57. 09 
63. 95 
68. 18 
66. 95 
35*64 
69.£0 
67.JG8 
68; 21- 
CC. 90 
,65. 85 

62. 74 
60.75 
56.72 
61.51 



Tablk No, 71.— Wolf Tail. E. Link, Gkeexktill^ Tknn, 



i 

2 

n 

4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
10 



July 80 

July 30 

August 2 

August 2 

August 3 

August 6 

August 6 

August 16 .... 
August 19 .... 

August 20 

September 2... 
September 8 
September 18 . 
September 23 . 

October 2 

Oetober 20 



July 28 , 

July 31 ...... 

August. 1 

'August 2 .... 
August 4 
August 7 .... 
August 14,21 
August 14. 21 
August. 28 ... 

August 31 ... 
September 4 . 
September 11 
September 18 
September 25 
Octobor 2 .... 
October 20'.... 



1 


2, 82 


4. 19 


2.20 


.1 


5.19 


1.24 


2. 46 


1 


3. 96 


4*60 


2. 89 


1 


2. 03 


4. 90 


1.49 


2 


2. 39 


6, 25 


2.20 


1 


2. 78 


5.99 


2.61 


1 


2. 28 


U. 79 


2.68 


3 


2.31 


10. 28 


2. 99 


2 


1.87 


10. 08 


2.87 


2 


1.74 


10. 78 


2. 23 


4 


1. 34 


10.29 


2.86 




1.30 


8. 73 


3.11 


2 


1.1.1 


11.96 


3.56 


2 


1.12 


12. 54 


2. 17 


ft 


1. 27 


13.40 


2.89 


4 


.71 


14.31 


4.00 



9.21 


45.49 


T II.... 

191 


8.89 


13. 95 


.17 


1L45 


40. 17 


1.85 


9. 02 


54. 32 


2. CO 


10. 84 


57. 66 


3.60 


11.38 


52.64 


3.15 


11. 75 


57. 79 


3.92 


15.58 


65.98 


6. 78 


14. 82 


68. 02 


6,86 


14. 75 


73. OS 


7. 88 


14. 49 


71. 01 


7.31 


13. 14 


66.44 


5. 80 


16, 63 


71. 92 


8.60 


15. 83 


79, 22 


9.93 


17. 62 


76.39 


10.28 


19.08 


75. 00 


10,72 



62, 50 
03. 29 
05.04 
68.78 
67.32 
65.66 
68.24 
61.63 
05.90 

63. V0 
64.24 
6a 62 
60,27 
58.27 
6L 92 
62.45 



Tablk No. ?2.-~Gray Top. H. C. Sralw, Columbia, tax. 



:t 

4 

5 
6 
7 
8 
9 
10 
11 
32 
KJ 
14 

15 
16 
17 
18 



J uly 20 ...... 

Jury 23 

July 26 

July 27 ...... 

July 30 

Jiily 31 ...... 

August 2 

August 5 

August 13 ... 
August 24 ... 
August 27 ... 
September 1 , 
September 4 . 
September 9 . 



September 17 

September 28 , 
Obtob 



ber20.... 
HovexaberO 



July 24 

July 2K ... 

July 31 

August 2 ..... 
August 4 ..... 
August 5 ..... 

August 0 

August?, 12 
August; 7, 14 
August 17,23 . 
xVuginst21,28 . 
August 29 .... 
September 4 . . 
September 10 . 

September 17 , 
September 28 . 



.1 


3. 19 


2.10 


1 


3. 53 


3.75 


1 


3.37 


4,80 


1 


3.30 


4. 08 


2 


2.67 


6.81 


1 


3.30 


5.81 


1 


2,89 


8. 72 


5 


2.93 


6.40 


21 


2.39 


8. 61 


4 


2,14 


7,70 


4 


2.16 


7.71 


4 


2. 17 


7. 22 


4 


2. 14 


8.87 


4 


l/VO 


9.61 


4 


* 1. 81 


XL 64 


16 


1.33 


13, 09 


7 


1. 30 


15,00 


6 


1.43 


12.40 



1,79 
1.80 

1. 59 
2,95 
3.49 
2.58 

2. 92 
2.79 
2.63 
2.58 
2, 58 
2.44 
2^61 
2,46 

3.18 
3. 66 
4.20 
3.04 



7.14 
9.08 
9. 70 

10, 33 
12. 97 

11. 69 
14. 53 
12. 12 
13. 63 
12.42 
12,45 
11. 83 
13. 62 
ll 77 

16. 63 
18. 08 
20.59 
16. 87 



30. 25 


*9 


51.54 


41.30 


i:& 


51. 08 


49,18 


2. 36 


6D42 


39. 50 


1. 61 


57.70 


52. 51 


3.58 


60.54 


49. 70 


2, 89 


08. 08 


60. 01 


5. 23 


67,0^ 


52. 80 


3. 38 


69. 02 


63. 17 


5.,44 


67. 39 


62.00 


4.77 


68. 95 


61.93 


4.77 


70.04 


61, 03 


4.41 


62.37 


65.12 


5. 78 


61.70 


69.79 


6.71 


68. 44 


70. 00 


ais 


65,68 


72.40 


9. 48 


62. 02 


72. 85 


10. 93 


58, 73 


73. 50 


9.11 


65.56 
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CO 



1 

2 

a 

4 
5 
6 
7 
3 
9 
10 
11 
12 

13 
14 
15 
16 

17 
18 



Average date of 
estimation. 



July 29 

July 29 

July 29 , 

July 29 , 

August 1 

August 3 

August 6 

August 11 

August 16 

August 23 .... 
August 29 .... 
September3 .. 



September^ .... 
September 20 , 
September 25 , 



Observed date of 
reaching stage. 



October 2, ] October 2 

October 21 
KoTember 7 ... 



July 25 

July 28 ......... 

July 31 .. 

August 3 

August 6 

August 9,12 

August 7, 16 .... 
August 14, 21 ... 
August 21, 28 ... 
August 28 ...... 

September 4 

Septembers .... 



September 13 
September 18 ... 
September 24 . . 



£3 

o 
6 



Glucose. 


Sucrose. 


Solids not sugar, j 


Tctal solids. 


Ft, ct 


jt r . ct. 




JPt. ot. 


4.22* 


3. 20 


2. 33 


9. 81 


4. 83 


2. 50 


1.56 


8. 95 


4. 97 


2. 03 


% 05 


9. 95 


4.84 


2. 67 


2. 0G 


9. 57 


4.21 


5. 38 


2. 35 


11.94 


4.39 


5. 85 


2.43 


12. 67 


4. 19 


5. 94 


2.07 


12.20 


4.26 


' 7.47 


2.29 


14.02 


3. 55 


8.33 


2.52 


14.40 


3. 35 


9.14 


2.69 


15. IS 


2. 96 


9.51 


2. 72 


15.19 


2. 74 


10.71 


2. 45 


15. 90 


2.34 


12. 7G 


2. 88 


17,98 


1. 90 


13. 18 


3. 07 


18.15 


2. 33 


12.94 


3. 27 


18. 54 


1. 01 


13. 85 


3. 64 


19.10 


1. 47 


15. 85 


4. 48 


21. 80 


1. 74 


13.12 


3. 95 


18. 81 



s 
§ 



33. 23 

28, 60 

29, 45 
27. 90 
45. 0G 
46.17 
48. 69 
53.27 
57.85 
60. 21 
62. 61 
67. 36 

70.97 
71.62 
69. 80 
72. 51 

69.04 
55.29 



■5 

I 



Pr. ct. 
1. 08 
.73 
.86 
.74 
2.42 
2.70 
2,87 
3. 98 
4.82 
5.50 
5.35 
7.21 

9.06 
9.44 
9.03 
10. 04 

10. 95 
7. 25 



Pr.cb 
63.09 
65.13 
66.12 
71.29 
65.80 
66.63 
67. 67 
65.74 
67.94 
63.88 
67fl9 
6a 18 

62.8.1 
62.37 
61. 81 
61.08 

61. 26 
6187 



Tabeb y o» 74.— Lxbeman. W. H, Lytle, Yellow Springs, Ohio. 



3 
4 
5 
fir 
7 
8 
9 
10 
11 

13 

14 
15 

17 

18, 



July 21 

July 27 

July 27 

August 1 

August 4 

August 7 

August 13 

August 2Q.„„.*„ 

August 24 

August 26 

September 1 .... 
September 3.... 

September 8 

September 18 ... 
September 30... 
October 25...... 



November 3 



July 25 

July 28 ....... 

July 31 

August 3 

August 4 

August 5 

August 7, 14 . . 
August 14,21 . 
August 21 .... 
August 28 .... 
September 4 . . 
September 8 .. 
September 12 . 

September 16 . 
September 21 . 
September 26 . 



1 
1 
1 
1 

2 
2 
1 

13 
4 
4 
4 
4 
4 



32 



4.42 
5.13 
5. 11 
5.06 
4 78 
4.30 
4.27 
4.20 
3. 59 
3.68 
3. 32 
3. 09 
2.93 

2.53 
2.24 
2.11 
1. 47 

2.03 



2. 33 
1. 55 
2. 01 
% 23 
4. 76 
6. 74 

7. 09 
7.68 
8.67 

8. 38 
9. 18 
9.61 

10. 56 

11. 80 
32,50 
12. 97 
14.39 

13.00 



J. 48 

1. 72 
1.96 
2. 73 
1.89 
1. 92 
2.38 
2. 31 
2.69 
2.42 
2.79 
2.61 

2. 06 

2.23 

3. 03 
3,64 
4.59 

3.95 



8.23 
8. 40 
9.08 
10. 02 
11. 43 
12. 96 
13. 74 
14.19 
14. 95 
14. 48 
15. 29 
15. 31 
15.55 

16.56 
17.77 
18. 72 
20. 45 

18. 98 



28.31 
18, 45 
22. 14 
22.26 
41. 64 
52. 01 
51. 60 
54. 12 
57,99 
56.49 
60.04 
62.77 
67.91 

71.26 
70.34 
69.28 
70.37 

68. 50 



.66 
,29 
.45 

i:l 

3.51 
3.62 
4.16 
5.03 
4.73 
5.51 
6,03 
7.17 

8.41 
8.79 
8. 99 
10. 12 

8,91 



48. 28 
63.57 
64.76 
60,16 
66.86 
63.56 
63.74 
65.27 
66.36 
68.19 
66.72 
65.88 
66.06 

66.72 
59161 
62.12 
61.78 

62.42 - 



3 
4 

5 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 



Table No. 75^06mseeajta. W. I. Mayes & Co., Sweet Water, Tew. 



July 27 

July 28 ....... 

July 31 

August 2 

August 3 

August 5 

August 10 .... 

August 14 

August 24 .... 
tberl 
tber4 



September 9 

September 16 

September 22 ... 
September 24 ". . . 

October 3 

Oot6ber20... j ... 
Kovemberfc. .... 



Ijuly 27 

; JuIy 31 ....... 

August 2 

' August 3 

August 4 

^August 7 ..... 
♦August 14, 21 . 
.August 14, 21 . 
August 28 .... 
August 31 .... 
September 4 



September 9 
September 15 . 
September 20 . 
September 25 « 
October 2 . 



3 


4.75 


1. 35 


2.67 


1 


4. 43 


3. 14 


2,01 


2 


4.94 


4.03 


2.40 


3 


4.90 


5.03 


2. 05 


1 


5.16 


5.83 


2.23 


2 


4.62 


6. 16 


2, 28 


6 


4.61 


7.35 


2.14 


8 


4.20 


8,47 


2.35 


10 


3.48 


9.28 


3.20 


4 


3. 07 


10.39 


2. 70 


4 


3. 05 


10.40 


2.70 


4 


2.27 


11.78 


2. 13 


4 


2.02 


13.65 


2.95 


5 


1.89 


13.45 


3. 16 


3 


1. 54 


13.42 


4.06 


7^ 


1.57 


14.11 


3.79 


6 


1.41 


14.83 


4.26 


7 


1.49 


14,07 


3.42 



8. 77 


15. 39 


.21 


62.65 


9.58 


32. 78 


1. 03 


56.08 


11.37 


35.44 


1.43 


67.12 


11. 98 


41. 99 


2.11 


67.87 


13. 22 


44. 10 


2. 57 


68.21 


.13.06 


47.17 


2, 91 


66. 35 


14.10 


52,13 


3. 83 


65.'40 


15. 02 


56.39 


4. 78 


66. 31 


15.96 


58.15 


5. 40 


65.45 


16.36 


64. 29 


6.68 


64. 33 


16.15 


64. 40 


6.70 


63.47 


16, 18 


72. 81 


8.58 


64.82 


18. 62 


73. 31 


10. 01 


62.23 


18.50 


72.07 


9.69 


62.87 


19.02 


70,01 


9.40 


6L18 


19.47 


72. 86 


10.28i 


59*95 


20.50 


72. 34 


10.73 


691.96 


18.98 


74.13 


10.43 


62.11 
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AVERAGES OF EACH STAGE OF EACH VARIETY— Continued. 
Tabus No. 76.— Sumac. W, Pope, , Ala. 



Average date of 
estimation. 



July 27 

Jnly27 

July 31 

August 1 . ... 

August 3 

August 7 

August 11 ... 
August 15 

August 22 

August 27 . ... 
September 1 
September 4 . . 
September 9 . , 
September 10 . 
September 24 . 

October 4 

October 20 ... , 



November 4 



Observed date of 
reaching stage. 



July 31 ....... 

August 2 ..... 

August 4 

August 5 

August 6 ..... 

August 7 

August 30 

August 14 

August 21 

August 28 

August 31 

September 4 « , 
September 9 . . 
September 10 . 
September 24 . 

October 4 



a 
1 

•w 


o 
CD 


c 


to 

g 
§ 

CO 

1 


Total solids. 


+3 
Q 

W 


05 
O 
H 

PJ 
00 

l 


Average juice. 


— 


Pr. c£. 


Pr. c£. 


Pa ct. 


Fr. ct. 




Pa cfc, 


Pr.ct 




4. 80 ' 


2. 99 


2.58 


10. 37 


28. 83 


.80* 


41. 64 




5. 07 


3. 11 


2. 39 


10. 57 


29. 42 


. 91 


58. 51 


I 


5. 27 


4. 50 


2. 22 


11. 90 


37. 53 


1. 69 


60. 88 




5. 15 


4. 10 


1. 00 


10, 04 


37, 48 


1. 54 


68, 47 


I 


5. ar> 




1.70 


13. 50 


47. 11 


3. 00 


07.45 


2 


4. K7 


6. 00 


2.12 


13. 80 


49. 68 


3.43 


07.14 


5 


4. 87 


7. 35 


1. 78 


14. 00 


52. 50 


3. 80 


60.01 


8 


4. 43 


8. 34 


2.40 


15. 2(5 


54. 0*5 


4. 50 


66. 29 


4 


3. 71 


!). 82 


2.38 


15. 91 


61. 72 


0. 06 


66. 15 




x ors 


0. 72 


2. 04 


15. 09 


60. 79 


5. 91 


6L56 


4 


3. 29 


0. 81 


2. 07 


15. 77 


02. 21 


6. 10 


63. 72 


4 


3. 18 


10.01 


2. 74 


15.03 


02. 84 


6. 29 


64.72 


4 


3. :to 


8. 82 


2. 02 


14. 14 


62. 38 


5. 50 


05. 90 


7 


2. 07 


12. 12 


3. 01 


mio 


00. 90 


8:12 


61.38 


4 


1.79 


13. ao 


3.98 


19. 07 


69. 69 


9.27 


02.02 


8 


LSI 


13. 32 


3, 89 


19. 02 


70. 03 


9. 33 5 


60. 02 




2. 53 


U 10 


4,4.7 


21. 16 


71. 60 


10. 85 


60.27 


e 


1. CO 


13. 18 


4. 61 


19. 39 


07. 46 


8.89 


60. 52 



Table No. 77.— Mastodon, D. W. Aiken, Cokksbuky, S. C. 



July 26 

July 20 

July 20 

August 11 
August 15 ... 
August 21 ... 
August 20 . . , 
Au this 1 28 ... 
September 2 , 
September 7 . 



September 7 

September 14 

September 22 

September 23 ... 

September 25 

October 4 

October 21 



November 9 . 



July 16,31 
August 7, 14 
August 7, 14 
August 21 . . 
August 23 . . 
August 24 . „ 
August 26 
A ugust 28 . . 
August 31 . . 
September 4 . 



September 10 . 
September 15 . 
September 20 . 
September 26 . 

October 2 

October 9 



2. 53 
3. 49 
4. 63 
3. 75 
3. 70 

3. 07 
2. 99 
2.17 
2. 34 
2. 84 

1.00 
1.40 
2. 24 
2. 30 
2. 02 
1. 37 
1. 32 

2. 79 



4. 19 
4. 60 

2. 72 
ft. 00 
7. 84 
7. M 
9.48 
9. 58 
9.01 
9. 08 

9, 80 
7, 98 
11.93 
9. 28 
10.04 
13. 58 
10. 05 

12. 08 



3. 02 
2. 00 
1.64 
2. 08 

1. 07 
1.87 

2. 30 
2. 02 
2.43 
2. 70 

2. 73 
3.49 
2. 31 
2.52 
2. 48 
3.04 
4. 07 

3. 23 



9.74 
10. 15 

8. 99 
20, 83 

13. 27 
12. 58 
34, 77 

14. 37 
14. 38 
10. 22 

13. 02 
32, 87 
10.48 
14. 10 
14. 54 
37,90 
22. 04 

18. 75 



43. 02 
45. 32 
31. 03 
40. 17 
50. 08 
55. 90 
64. 18 
60. 07 
00. 83 
03. GO 

71. 95 
62. 00 

72. 39 
65. 82 
09. 05 
75. 49 
72. 82 

07. 03 



1.80 
2.08 
.84 
2. 31 
4.63 
3. 94 
6,08 
6.39 
6.42 
0. 10 

7. 05 
4. 95 
8. C4 
6. 11 
6.93 
10.25 
11.69 

8.58 



Table No. 7S.~ Imfukx, D, W. Aiken, Cokesbury, S. O. 



July 30 ........ 

July 31 ........ 

Augusta ...... 

August 2 ...... 

August 4 

August 16 ..... 
August 19 ..... 

August 19 

A ugust 24 

August 30 

September 2 ... 
Hop timber 8 
September K> . # 
September 23 
Septembtsr 25 . 

October 7 

October 21 
November 5 ... 



July 31 

August 1 - . 
August 2 .... 

August 3 

August 5 

August 7 . . . . 
August .10 . . . 
August 14, 21 
August 21, 28 
August 28 ... 
September 4 . 
September 11 
September 18 
September 25 
October 1 ..... 

October 7 



1 


6. 28 


4. 08 


1.81 


12.17 


33. 53 


1. 37 


64.21 


1 


0.33 


4,43 


2. 60 


3 3. 36 


33. 16 


1. 47. 


04.30 


1 


5. 50 


4. 79 


2. 71 


33.00 


30. 08 


1. 70 


08.61 


3 


Mi 


5.37 


3. 64 


14. 45 


37.30 


2. 00 


08. 13 


2 


5. 09 


5. 52 


2.34 


13. 55 


40.74 


2. 25 


60, 13 


3 
2 


4. 02 


8. 03 


3. 09 


15. 14 


53. 04 


4.20 s 


64. 09 


4. 53 


8, 09 


3. 25 


15. 92 


50. 82 


4. 11. , 


05.21 


2 


4, 57 


8. 81 


3. 08 


10. 40 


53. 52 


4. 72 


60. 03 


4 


4.10 


9. 62 


2. 68 


16. 40 


58. 44 


5. 62 


03.72 


2 


4. 14 


9,49 


2.53 


10.30 


58. 73 


S. 57 


• 04. 14 


2 


3,42 


9.88 


2. 97 


10. 27 


00.73 


6. 00 


64.27 


2 


3.37 


11, 15 


1.77 


3.6. 29 


68. 45 


7. 63 


65.64 


2 


2.49 


11.87 


3.84 


18.20 


65. 22 


7. 74 


05.36 


2 


2.41 


32.19 


3. 17 


37. 80 


68. 48 


8, 35 


60.45 




2, 13 


12,89 


3. 53 


18. 55 


09. 49 


8. 90 


54.38 


2 


2.14 


33. 02 


2,82 


17. 98 


72,41 


9. 43 


0& 28 


4 


1. 58 


15. 31 


4. 45 


21. 34 


71. 74 


10, 98 


61,08 


3 


1.57 


14. 29 


3. 57 


19. 43 


73. 54 


10.51 


60.63 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

17 

IS 



1 
2 
8 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

36 
17 



REPORT OP THE CHEMIST. 

AVERAGES OF EACH STAGE OF EACH VARIETY-Contiimed. 
Table No. 79.— New Variety. J. W. H. Sallk, Strafford, Mo. 
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Average date of 
estimation. 



July 26 

July 26 

July 26 

July 30 

July 31 

August 3 

August 0 

August 10 „. 

August 20 

August 24 

August 28 

September 2 

September 21 

September 23 

September 25 

October 5 



October 24 . 



{November!. 



Observed date of 
reaching stage. 



July 26 , 

July 20 

July 31 

August 3 

August 7, 14 
August 7, 14 
August 21 — 
August 24 
August 28 
September 4 . , 
September 10 . 
September 10 , 
September 22 . 
September 28 . 

October 4 

October 11 



o 

& 



l 
i 
l 
i 

2 
1 
1 
9 
6 
8 
4 
4 
4 
4 
4 

10 
5 
6 



Ft. ct 
i 5.44 
j 5.26 
i 5.32 
! 5.03 
4. 95 
4. 77 
4. 90 
4.40 

3. 40 

4. 01 
3. 80 
3. 71 
3.24 
2.03 
2. 57 
2. 56 

2.02 

2.15 



Fr. ct,. 
2. 30 

1. 80 
1.86 

2. o:-s 

3. 32 

5. 89 
4.51 
6.86 
0. 47 
7. 77 
9.07 

6. 47 
0. 74 

10. 98 

12. 39 
32. 55 

13. 09 
12. 12 



bo 



O 

a 
'o 

CO 



Fr. ct. 
2.30 
L 50 
1. 58 

1. 77 
2.30 
J, 92 

2. 01 
2. 15 
2. 23 

1. 87 

2. 58 
2. 19 
2.77 

2. 05 
3.01 
2.00 

3. 73 
3. 14 



o 

f3 



Fr. ct. 

10. 04 
8. 62 
8. 76 
9. 73 

10. 57 

12. 58 
11. 48 
13. 41 
15. 10 

13. 85 
15. 45 
12. 37 
15. 75 
10. 61 
17.97 
18. 01 

19. 74 

17. 41 



22. 91 
21. 58 
21. 24 
30. 11 
31. 41 
40. 82 
39. 29 

51. 16 
02. 02 
50. 92 
58. 71. 

52. 30 
0.1.84 
66. 10 
69. 00 

69. 08 

70. 88 
09. 60 



a 



.41 
70 



Fr, ct 
53 
40 
40 
88 

1 
2. 
h 77 
3.51 
5.93 

4. 42 

5. 33 
3. 38 
6.02 
7. 20 
8.66 
8.74 

9. 92 

8. 44 



Table No. 80.— Sumac. J. H. Wighton, Mount Olive, Ala. 



August 2 , 
August 2 , 
August 2 , 
August 4 . 



August 19 

August 19 .... 
August 19 
August 24 

August 30 

September 2 
September 7 
September 15 . 
September 24 - 
October 7 



October 20 . . 
Kovember9. 



August 2 

August 4 

August 6 

August 7 
August 8 
August 10 .... 

August 12 

August 14 .... 

August 21 

August 28 

August 31 .... 
September 4 . . 
September 12 . 
September 22 . 
October 5 



October 20 , 



Fr. cu 
59. 74 
58.70 
60. 02 

65. 55 

66. 92 
69. 30 
77. 81 
G8. 04 
65.19 
61.74 

61. 00 
66.24 

62. 76 
62. 72 
59.88 
60. 17 

58. 59 

55. 75 



1 


6. 67 


3. 85 


2.33 


12.63 


30. 48 


1. 17 


65.81 


1 


6.07 


S. 70 


2,10 


31. 87 


31. 17 


1. 1.5 


05. 27 


1 


G. 48 


3. 64 


2.14 


12. 26 


29. 69 


3.08 


68. 20 


2 


5. 45 


4. 98 


2. 52 


12. 95 


38.46 


1.92 


64.50 


2 


5. 07 


6. 70 


2. 09 


14. 46 


46. 33 


3. 10 


2 


5.11 


7.13 


2,56 


14. 80 


48.18 


3.44 


64. 09 


2 


4, 76 


7. 63 


3.07 


15. 46 


49. 35 


3. 77 


65. 68 


2 


4. 27 


8. 89 


2. 55 


15. 71 


56. 27 


5. 00 


64.14 


4 


3. 39 


9. 67 


% 33 


15. 39 


62. 83 . 


6.08 


64. 45 


2 


4. 07 


9. 21 


2. m 


15. 61 


59. 00 


5.43 


64, 72 


2 


4,00 


8. 50 


2.40 


14. 99 


56. 70 


4; 82 


67. 13 


2 


3. 30 


10. 07 


2. 53 


15. 99 


62. 98 


6. 34 


85.40 


2 


2. 98 


10, 31 


4. 43 


17. 72 


58.18 


a 00 


64. 47 


4 


2. 55 


12. 43 


3. S3 


18.21 


68.26 


8.48 


59. 56 


1 


1. 71 


11. 26 


5. 94 


38. 91 


59. 55 


6.71 


59. 90 


4 


2. 08 


14. 93 


3. 68 


20. 69 


* 72.11 


10. 77 


62.38 


2 


1. 52 


13. 36 


3.11 


18. 49 


74,95 jia v 30 


59.30 



Table No. 81.— Honduras. Arsenal, Washington, D. C. 



l 

2 
3 
4 
5 
6 
7 
8 
9 
30 
11 
12 
13 
14 
Id 
16 
17 
18 



July 23 

July 26 ........... 

July 26 

July 26 

July 30 

August 2 

August 6 

August 10 

August 17 

August 25 , 

August 28 

September 4 
September 14..- 
September 21 . . 
September 24 .« 

October 3 

October 25 

October 29 



July 19 „„. 

July 24 

July 28 

July 31, August 7 . 

August 14 

August 7, 14, 21 

August 21 

August 28 

September 4 ...... 

September 10 

September 15 .... . 
September 20 ..... 

September 25 

September 30 

October 6 

October 14 



1 


3. 55 


1. 31 


2. 32 


7.18 


18. 24 


.24 


42.32 


1 


3.28 


1. 99 


1.78 


7.05 


28. 23 


.56 


49. 01 


1 


3. 16 


4. 27 


2.10 


9. 53 


44. 81 


1. 91 


48. 94 


1 


3. 90 


3. 82 


2. 79 


10. 51 


36 35 


1.39 


40, 75 


1 


3. 08 


5,60 


2.34 


31. 02 


50. 82 


2, 85 


64.50 


1 


2. 83 


5.77 


2.93 


31.53 


. 50. 04 


2. 89 


56.00 


1 


5. 13 


3. 08 


2. 02 


10. 23 


30.31 


.93 


68, 55 


2 


2. 15 


(5. 27 


2.48 


10. 00 


57, 52 


3, 61 


61,34 


12 


2. 49 


6. 85 


2. 55 


11. 89 


57. 6.1 


3. 95 


57. 55 


4 


1.87 


7.17 


2. 94 


11.98 


50. 85 


4.29 


49. 95 


3 


3.20 


5. 69 


2. 44 


11.33 


50. 22 


% 86 


64. 21 


8 


1. 70 


5. 72 


3.12 


30, 54 


54.27 


3.10 


47. 08 


4 


3. 81 


5. 79 


1. 86 


11.40 


50. 52 


2.93 


62.43 


4 


1.82 


10. 30 


3. 08 


15. 20 


07. 76 


6.98 


48.78 


8 


2.73 


9.24 


2. 86 


14, 83 


62. 31 


5.70 


60.79 


9 


2.31 


9. 63 


8. 01 


14. 95 


64.41 


6. 20 


58.51 


6 


2. 16 


12. 11 


3, 39 


17. 66 


68.57 


8. 30 


00-29 


6 


2. 17 


9. 30 


3, 39 


14. 86 


62. 58 


5.82 


55.75 
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AVERAGES OF EACH STAGE OF EACH VARIETY-Continued. 
Table No. 82,—Honby Cake. J. H. Clark, Pleasant Hill, La. 



Average date of 
estimation. 



July SO 

July 80 

August" 5 .... 

August 10 

August 16 ... . 
August 21 .... 
August 25 .... 
August 27 .... 
September 2 . 
September 12 . 
September 18 . 

September .23 , 
September 25 . 
September 28 , 
October 7.... 
October 18.-.. 



October 28... 
November 11 



Observed date of 
reaching stage. 



August 2...., 

August 7 

August 14 

August 16 

August 18..'.- 
August 21...., 
August 24...., 

August 28 

August,31.... 
September 4. 
September 9. 

September 15. 
September 21. 
September 28. 
October G ... 
October 16 ... 



tions. 


CO 

o 

o 

<2> 


Sucrose. 


Solids not sugar. 


Total solids. 


Exponent. 


§ 

(ft 

3 
■* 

■3 


"3 

s 

p 




Ft, ct. 


Pr. ct 


Pr. ct 


Pr. ct 




Pr/ct 


Pr* ct. 


1 


4 72* 


% 74 


2.00 


9. 46 


28. 96 


.79 


66.15 


1 


4 ftl 


2. 38 


1.67 


8.66 


27.48 


.65 


66. 69 


2 


4, 57 


3. 63 


2.25 


10.45 


34.74 


1. 26 


70. 81 


5 


164 


2. 96 


1.91 


9. 51 


31. 12 


- .92 


66.41 


11 


4.46 


4.52 


1. 83 


10. 81 


41.81 


1. 89 


69.47 


4 




5. 89 


1.70 


11. 95 


49,29 


-2, 90 


70 19 


4 


3.99 


6,60 


1.60 


12. 19 


54.14 


3. 57 


69.27 


4 


3. 83 


7. 14 


2.41 


13.-38 


53.36 


3. 81* 


66,35 


4 


3.73 


7.77 


1. 58 


13. 08 


59.40 


4. 62 


67. t 53 


8 


3.34 


8.70 


1. 98 


14.02 


62.05 


5.40 


68.84 


8 


3. 08 


9.29 


L94 


14.31 


64.92 


6.03 


65.30 


4 


4. 82 


11.29 


1.86 


15.97 


70.70 


7.98 


66.28 


4 


3. 30 


8. 85 


2.13 


14.28 


61. 97 


5.48 


66.16 


4 


2. 94 


9.29 


2.14 


14. 37 


64. 65 


6.01 


64. 02 


5 


2.10 


1L78 


2.87 


16.75 


70. 33 


8. 28 


64,71 


4 


1. 63 


12. 81 


3. 56 


18. 00 


7L17 


9.12 


04.125 


5 


1.97 


12.91 


3.58 


18.46 


69.93 


9.03 


64.57 


4 


2.61 


9.65 


2.75 


15.01 


64. 29 


I 6 - 20 


69.67 



Table No* 83.— Sprangle Top. W. Pope, 



Ala. 



August 9 — 
August 15?. . . 
August 19.--. 
August 25.... 

August 28 

August 80.... 
August 30 — 
August 30 — 
August 30.... 
September 4. 
September 14. 
September 21. 
September 24. 
September 29. 
October 9 ... 
October 21'... 
October 23 ... 
November 6. . 



August 7.... 
August 11,... 

August 34 

August 18.... 

August 21 

August 23 

August 25 

August 28 

September 4. 
September 11. 
September 17. 
September 23. 
September 29. 
October 5 — 

October 11 

October 17 — 



6 


4.78 


3.18 


1. 63 


9.59 


33.16 


1.05 


69.98 


0 


4.75 


2.83 


2.00 


9.58 


29.54 


.84 


67.59 


5 


4. 77 


3, 78 


1.59 


10.14 


37. 28 


1.41 


70.71 


4 


5. m 


4. 21 


1. 71 


11. 51 


36. 58 


1.54 


69.67 


4 


5. 26 


4.58 


1. 81 


11. 65 


39.31 


L 80 


69. 67 


4 


4.68 


6, 41 


1. 93 


13. 02 


49. 39 


3.17 


7L44 


4 


4. G4 


6. 58 


2. 02 


13. 24 


49.70 


3.27 


69.49 


4 


4. 25 


7. 22 


2. 69 


14. 16 


50. 99 


3,68 


69*76 


4 


4, 10 


7. 92 


2, 18 


14. 20 


55. 77 


4.42 


69.12 


8 


3. 70 


8. 14 


1. 82 


13.72 


59. 33 


4, 83 


70.34 


4 


4. 04 


6. 78 


1. 83 


12.65 


53.60 


3,63 


65.44 


4 


4. 03 


8. 53 


1. 60 


14.16 


60.24 


5.14 


64.76 


7 


2. 68 


9.92 


2. 43 


15.03 


66. 00 


6.55 


65.09 


5 


2.40 


11.25 


2. 55 


16.20 


69.45 


7.81 


63,49 


4 


3. 28 


8.96 


2.29 


14. 53 


61.67 


5.53 


65.86 


•> 


2. 80 


12. 03 


3.73 


18. 62 


64.61 


7.77 


67.79 


ii 


2.25 


12.62 


3.37 


18.24 


69.19 


8,73 


64.22 


5 


2. 28 


11. 19 


2.74 


16.21 


69,03 


7.73 


68.19 



Table No. 84.— Honduras. E. Link, Greeneville, Tenn. 



4 


4. 36 


3. 05 


1. 05 


9. 0G 


33. 66 


1. 03 


67.52 


4 


4. 43 


5. 14 


1,47 


11. 04 


46. 56 


2. 39 


68.05 


4 


4.78 


3. 60 


1. 50 


9. 88 


36.44 


1.31 


65.25 


4 


4. 68 


4. 70 


1.68 


11. 06 


42. 50 


2. 00 


67.33 


4 


5. 00 


4. 57 


1,52 


11. 09 


41. 21 


1.88 


69, 89 


4 


3. 57 


8. 22 


1. 95 


13. 74 


59. 83 


4. 92 


68.41 




4. 13 


7.09 


L 96 


13. 18 


53. 79 


3. 81' 




4 


4. 28 


6.78 


% 12 


13. 18 


51. 44 


3. 49 


*6fc89 


4 


3. 65 


8.77 


2.23 


14. 65 


59,86 


5.25 


64.60 


4 


3.47 


9.08 


1.91 


14.46 


62.79 


5.70 


65,54 


5 


3. 02 


9.74 


2.54 


15. 30 


63.66 


6.20 


66.94 


4 


1.80 


12.83 


2.95 


17.58 


72. 98 


10. 06 


65. 06 


4 


2.35 


11. 58 


3. 52 


17.45, 


66.36 


7.68 


65.60 


3 


3. 38 


11.97 


2.84 


18. 19 


65.81 


7.88 


64.22 


2 


4.30 


10.98 


3. 43 


18, 71 


58.69 


6.44 


6L4S 


1 


3.65 


10. 31 


2. 00 


15,96 


6160 


0.66 


67.87 



August 18.... 
August 23.... 
August 25 — 
August 28... 
September 2 
September (5 

September 14 
September 21. 
September^ 
September 26 

October 10. 

8ctolierl9... 
ctober29 

November 4 
November 18 



August 14 

August 18 

August 21 

August 24 

August 28... 

August 31 

September 4 

September 11 

September 18 

September 24. 

October 1 — 



October 9. 



October 19.... 

October 29 

November 4. 
November 13. 
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AVERAGES OF EACH STAGE OF EACH VARIETY— Continued. 



Table No. 85.— Honey Top ok Texas Cane. 



Brussels, Mo. 



Average date of 
estimation. 



August 10 

August 16 

August 21 

August 25 

August 28 

August 30 

August 30 

August 30 . 

September 1 ... 
September 6 ... 
September 16 . . 
September 21 
September 24 . „ 
September 28 . . 

Ootober-7 

October 18 

October 23..... 
November 4.... 



Observed date of 
reaching stage. 



August? ..... 
August 14 .... 
August 17 .... 
August 10 .... 
August 21 .... 

August 23 

August 25 .... 
August 28 .... 
September 4 . . 
September 9 . . 
September 14 . 
September 20 . 
September 25 . 
September 30 . 
October 7..... 
October 15-... 









ccs 

? 






i 




S3 
1 










1 

PS 


• 

CD 
O 










i 




00 




of del 
tion 


0 
20 

O 

© 


a> 

g 


p 

a 

CO 


al soli( 


i 


lilable 


CP 

s 


6 


3 


6 
cs 


1 

© 


© 
H 


S3 


< 






Jrr. Ct* 


Pr. ct. 




Pr. c£. 




Pr* ct 


Pnc*. 


6 


ft. oO 


O 4\0 


1. 78 


8.67 


oo Jt 

41 


.48 


ftO A"? 

63. 07 


11 


A 7<± 
ft. /ft 


*> ft7 


L* ft} 


9.17 


OA lO 
Zif. 1jS 


.78 


70 01 
/0. il 


4 


A *7A 

ft. #ft 




1. oft 


9. 69 


Q7 OK 


1.34 


7fl 

TO. &i> 


4 


A 521 
ft. ol 


4. iiU 


1 OO 


10.39 


At OO 


1.77 


71 11 


4 


A flQ 

ft. t>y 


ft. fto 


1 CO 


10.70 


At Q*7 

41. ©/ 


1.88 


71 11 


4 


a an 

ft. oU 


f\ 17 
O. xl 


O {\(\ 
Jd. UU 


12.97 


/17 K.7 
ft/. £># 


2.93 


Oo» »0 


4 


4. 15. 


6.64 


1.97 


12. 76 


52,04 


3.46 


69,69 


4 


4. 28' 


6. 48 


2. 07 


12. 83 


50. 51. 


3.27 


70,58 


8 


4.19 


7. 16 


1.75 


13. 10 


54,66 


3.91 


69.51 


4 


4. 09 


6. 73 


1.88 


12. 70 


52,99 


3,57 


70.61 


8 


4.04 


6. 78 


2. 39 


13. 21 


51.32 


3.45 


68.37 


4 


3. 96 


7.64 


1. 90 


13. 50 


56, 59 


NL32 


68.28 


8 


3.16 


9. 71 


2.50 


15. 37 


63.18 


6.X3 


64.95 


4 


2,92 


10. 25 


2. 49 


15. 66 


65.45 


a 7i 


J5. 56 


5 


2.91 


11. 22 


2.67 


16. 80 


66.79 


ff.49 


66.19 


3 


1. 96 


12.77 


4.07 


18. 80 


67.93 


8.67 


63.89 


4 


2.26 


13. 18 


3. 77 


19. ?1 


68.61 


9.04 


65.46 


6 


3,38 


9. 19 


2.55 


15. 12 


eo;78 


5,59 


69.83 



Table No. 86.~Honi>T7ras. L. Brands:, Mayersville, Tex* 



August 12 ... 
August 16 ... 
August 20 ... 
August 25 . . . 
August 28 ... 
September 2 . 
September 6 . 
September 10 
September 14 
September 23 
September 25 
September 28 
October 12,.. 
October 11 . . . 
October 24... 
November 7. . 



August 7 

August 10 ... 
August 13, 17 
August 14, 21 
August 22 ... 
August 28 ... 
September 4 . 
September 10 
September 16 
September 22 
September 27 
October 3 .... 

October 9 

October 16... 
October 24... 
November 7.. 



5 


4.61 


2. 66 


1.62 


8. 89 


29.92 


.80 


68.27 


5 


4. 84 


3. 09 


1.72 


9. 65 


32. 02 


.99 


70.20 


5 


4.55 


3. 92 


1.39 


9. 86 


39, 76 


1.56 


66.39 


4 ; 


4.87 


4. 15 


1,61 


10. 63 


39.04 


1. 62 


70. 84 


4 


5.03 


5.45 


1,77 


12. 25 


44. 49 


2.42 


68.23 


4 


4. 79 


5.28 


1. 55 


11. 62 


45.44 


2.40 


64. 92 


4 


4.25 


7,24 


1.96 


13.45 


53.83 


3. 90 


68.19 


8 


4.09 


7.26 


2.46 


13. 81 


52.57 


3.85 


67,33 


8 


3. 78 


8. 34 


1.72 


13.84 


60. 26 


5. 03 


66. 61 


4 


3.25 


8.90 


1,59 


13.74 


64.77 


5.76 


65.38 


4 


3.04 


9. 95 


2. 51 


15. £0 


64. 19 


6.39 


65.51 


4 


3, 13 


8.47 


1. 92 
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Table No. 87.~" Sugar Cake," C. E. Miller, Effingham, III, 
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GENERAL AVERAGES FOR EACH STAGE. 

The following table (No. 88), deduced from the results of 2,739 analyses 
of sorghum canes, presents, in a- condensed form, a very correct idea m 
to the actual development of the cane itself and of the changes in the 
juice, 

Among the points of most practical interest may be mentioned the 
following : 

1st. The changes in height, weight, diameter, and total and stripped 
weight are not sufficiently important to require comment. 

2d. The percentage of juice extracted from the stripped stalks grad- 
ually increases up to the eleventh stage, then slowly diminishes until 
the close of the season. 

3d. The specific gravity of the juice, the percentage of sucrose, the 
percentage of solids not sugar, and the exponent regularly increase 
(with but one or two exceptions) until the close of the season ; and the 
percentage of glucose in the juice as steadily decreases from the first. 

It will here be noticed that the sucrose increases in the juice much 
more rapidly than do the solids not sugar ; and this fact taken together 
witfe the steady decrease of glucose is the explanation of the equally 
steady increase of the exponent, which represents the comparative purity 
of the juices. 

4th. It is stated in the discussion of the table of specific gravities 
(Table 80} that the proper stage in the development of sorghum at 
which to begin the manufacture of sugar is when the juice has the 
specific gravity 1,006, corresponding with the exponent 70. 

Confirmation of tins statement is here furnished by this table, and we 
further see that this specific gravity (1,066) and exponent (70.15) are at- 
tained when the cane reaches what has been named the u 13th stage." 

By reference to the table describing these stages it appearsHhat the 
seed of the plant should be quite fully developed andhard. 

By these three indications every cane-grower can judge for himself 
as to the proper time to work up Iris sorghum crop, in order that he may 
obtain satisfactory results. 

At the same time an analysis of the juice is always valuable and 
should be made when practicable. 

Taulk No, 88.-' amoral average for the skt'jes, as determined from the results of ike same 

stage for all varieties of sorghum* 
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Table No. BS.—Gaicral average for the, stages as dchrmhied from the results of the same 
stage for all rarietiea of sorghum— Continued. 
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EXPLANATION OF GRAPHICAL PLATES. 

It has been found that graphical representations of the results of 
analyses tend to make more clear the changes which occur in the "row- 
ing plant. Accordingly, the following plates have been carefully pre- 
pared; they are based on the data given in tables 51 to 87, which have 
just been explained. 

It. will be noticed that each square represents one day when viewed in 
a horizontal direction, while it equals one-fifth of i percent, when ex- 
amined vertically. 

Three varieties of canes are exhibited and compared on each chart, 
and they are distinguished by lines of different colors ; the average con- 
tent of sucrose, glucose, and solids not sugar in the juices, is given for 
each cane, and distinguished by the different character of the lines. 

Each stage in the development of the plant is shown by a straight 
line, and each angle marks the boundary between two stages j by refer- 
ence to the date just above each angle, it will be seen at what time each 
particular stage began and ended for each plant. 

It will here be noticed that the earlier stages extend over a very short 
period, while those stages in which the plant contains a considerable 
amount of sugar are much longer. This remark applies with especial 
force to the best varieties of cane, which appear among the first plates. 

After the plates representing the history of the individual canes, comes 
a single plate, based on table No. 88, which shows the average for all 
varieties in each stage. From it may be gained a very truthful idea of 
the composition and changes of sorghum juices during growth. 

EXPLANATION OF SPECIFIC GRAVITY TABLE. 

The following table is one of considerable practical value to those en- 
gaged in sugar making from sorghum. By reference to it the sugar- 
bojler can determine quite accurately the composition of any juice of 
which he knows the specific gravity. These figures are averages drawn 
from all the analyses recorded, and although, the different canes differ 
somewhat among themselves in the composition of the juice for the same 
specific gravity, still these differences are not so great as to be of much 
practical importance. 

In examining these tables it should be remembered that the results 
are valuable in proportion to the number of analyses from which each 
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figure has been derived; therefore, while the figures derived from a 
small number of analyses are true for the particular canes examined, it 
is probable that a larger number of determinations would somewhat 
modify the results. If only those figures are examined which are based 
on ten or more analyses, it will be seen that the recorded results are 
very seldom exceptional. 

Among other points shown by this table, the following are im- 
portant: „ . _ 

1st.* The amount of juice obtained seldom falls below 60 per cent, of 
the weight of the stripped stalks j this percentage does not vary greatly 
throughout the season. 

2d. The amount of crystallizable sugar (sucrose) in the juice is at 
first little over 1 per cent., but it regularly increases with the increase 
of specific gravity. No one relationship is more evident than this close 
correspondence between the increase of specific gravity and percent- 
age of sucrose in the juice ; the average increase of sucrose for an in- 
crease of .001 in specific gravity (between 1.030 and 1.086) is 0.233 per 
cent. The following table shows the average increase of cane sugar 
corresponding with an increase of .001 in specific gravity of the juice ; 

Between 1.030— 1.039=.164 per cent, sucrose. 

Between 1.040— 1.049 =<167 per cent, sucrose. 

Between 1.050— 1.059=. 229 per cent, sucrose. 

Between 1.060— 1.069 =.250 per cent, sucrose. 

Between 1.070— 1.079 =.142 per cent, sucrose. 

Between 1.080— 1.086 =.164 per cent, sucrose. 

3d. It is a n.oticea'ble fact that the " solids not sugar" increase regu- 
larly and with almost the same rapidity that the glucose diminishes. 
Thus, for the specific gravities between 1.030 and 1.086 the average per- 
centage of glucose is 2.84, and of solids not sugar 2.71, while the actual 
loss of glucose is 2.76 per cent., and the actual gain of solids not sugar 
is 2.77 per cent. From the small number of ash determinations (34) it 
appears that the average percentage of ash in sorghum juice amounts 
to 1.07 per cent. ; hence it appears that a loss of 2.76 per cent, of glucose 
is apparently counterbalanced by a gain of 1.70 per eent. of organic | 
solids not sugar, the ash varying but slightly. These figures are sub- | 
ject to future revision, when a much larger number of ash determina- " 
tions may render it possible to draw conclusions with greater safety. 

One point, however, seems to be strongly suggested, namely, that 
the decrease in glucose bears a much closer relationship to the increase 
of organic solids not sugar than to the increase of crystallizable sugar. 
In other words, it seems at least possible that the commonly accepted 
idea that cane sugar is formed in plants only through the intervention 
of glucose may be a mistaken idea. This point is a very interesting one 
and worthy of careful study in the future. 

4th. The percentage of total solids regularly increases, with a few 
exceptions, with the increase of specific gravity ; the average increase 
for each gain of .001 in speci fic gravity is 0.17 per cent, of total solids. ■■; 

5th. Experience has shown that the percentage of crystallizable sugar 
in the total solids of the juice should exceed 70. in order that good re- 
sults may be had. 

An inspection of this table indicates that these juices attained that 
percentage (see column headed "Exponent") when the specific gravity; 
1.060 was reached, and this exponent was maintained, and even ex- 
ceeded, until the specific gravity 1.086 was passed. After this the 
exponents are somewhat variable, because specific gravities above 1.086 ? 
were not attained until quite late in the season, when the plants "had 
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nearly or quite ceased growing; also, the number of experiments for 
these higher specific gravities was smaller than for the lower figures. 
It is safe to say that the profitable working period for sorghum cants* 
begins when the juice attains the specific gravity 1.066, and continues 
until the specific gravity 1.086 is reached, and frequently even longer. 
During this period the canes here examined furnished on an average 
61.9 per cent, of juice from the stripped stalks. A good mill should 
furnish not less than 60 per cent, on the large scale." Several manu- 
facturers are willing to contract for mills to furnish 65 per cent. 

6th. On the supposition that a good mill, yielding at least 60 per emit, 
of juice from the stripped stalks, is used, the amount of sugar which 
should be obtained from 100' pounds of stalks is found by referring to 
the figures in the last column corresponding with the specific gravity 
.of the juice obtained. Iter example, each 100 pounds of stripped stalks, 
the juice foom which has the specific gravity 1.073, should actually fur- 
nish 5.51 pounds of cane sugar. Even better results than, these "have 
actually been obtained in several instances. In the same manner 
the yield of sugar can be calculated from the weight of the juice by 
reference to the figures under the heading "Available percentage of 
sucrose in juice." 
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2, 00 , 

1. 84 ' 
.1. 08 j 

2. 33 ! 
2.40 j 
2.04 ! 
2. 50^ 
% 74,; 
.2» 88 [ 
2, 05 < 
3. 34 ! 
3i 40 i 



1 
3 
1 

1 

. 3 

'8- 

0 
11 
32 
17 
2S 
13 
23 ^ 



4 Jl 

25 
18 

20 
23 
22 

.17 , 
24 

30 
31 

• 30. ' 

37 
, 4.R 

42.. 

43 

43 
•: -. 4»/ 
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Table No. 80 — Continued. 



.V 

'M 

$) 

a 

o 
r/) 


•m 
o 

o 


<p 
w 
c 

w 

W; 

© 

z 

M 


<£) 

03 
O 
'in 

<y 
& 

o 

S3 
,y 

•y 


m 
o 

O 'CIS 
,j So 
p "o 


"—5 

.£ 

CO 

.5 
H 


O 
Sh 

W 


o.g 

as 


~ C5 M 

£ O 
^ CO 4© © 


&> 

05 

53 

cs 

O 

*•* 


1. 059 


63, 9') 


a. 05 


9. 28 


2. 44 


14.77 


02 90 


5, 84 


3, 50 


53 


1. 000 


63. 35 


2. 05 


0. 80 


2. 67 


15. 12 


64. 81 


(3. 35 


3. 81 


100 


1.061 


04, 86 


2. 73 


9. 88 


2. 75 


15. 3<j 


(it 32 


(>. 30 


3. 82 


76 


1,062 


63. 35 


2, 51 


10. 24 


2 77 


15. 52 


65. 98 


6. 76 


4. 06 


73 

84 


X 003 


64. 74 


2. 65 


30.36 


2. 95 


35, 76 


64.47 


6. 55 


3. 93 


1. 064 


63.48 




10. 04 


2. 95 


36. 02 


66.42 


7. 07 


4. 24 


64 


1.005 


61, 08 


2. 07 


11.19 


2. 85 


3(5.71 


69. 46 


7. 77 


4. 66 


81 


1.006 


63.58 


2. 08 


11.40 


2.72 


16.26 


70, 48 


8. 08 


4. 85 


74 


1.067 


(50. 98 


1,09 


13.80 


2.87 


16. 66 


70, 83 


8. 36 


5. 02 


69 


1.068 


(53.25 


1.97 


13. 84 


3. 00 


10. 81 


70.43 


H. 34 


5, 00 


56 


1. 069 


61. 15 


1.81 


12. ;;o 


3. 05 


17. 16 


73. 68 


S. 82 


5. 29 


75 


1.070 


03.45 


1. 84 


3.2, m 


3. 00 


17. 43 


' — *"* 


9. 09 


5.45 


82 


1*071 


62. 37 


X 81 


12. 54 


3. 26 


37. 61, 


71. 21 


8. 03 


5. 36 


89 


X 072 


61. 81 


1. 08 


liS. 94 


3, 


.17. 83 


72, 58 


9.39 


5. 63 


82 


1. 073 


62.46 


1. 85 


12, 8,7 


3. 20 


17,88 


71.76 


0. 19 


5. 51 


75 


X 074 


61. 44 


L 69 


VI *' J, > 


3. 37 


1S.2K 


' 72. 32 


9. 56 


5. 74 


75 


1.075 


61.78 


1. 71 


13. 47 


* 3.37 


38, 55 


72. 02 


9, 78 


5. 87 


67 


L076 


61. 49 


1. 47 


13. 60 


3. 54 


18. 67 


73, 115 


9, 99 


5. 99 


68 


1.077 


CO. 41 


X 62 


33.75 


3. 58 


38.95 


72. 50 


a 98 


5. 99 


45 


1.078 


61. 18 


1. 50 


13. 88 


4. 04 


19,42 


71.47 


9. 92 


5. 95 


52 


1 079 

*• via 


60. 80 


3 . 53 


34. 01 


3. 67 


39. 19 


73. 01 


1 0. 23 


6. 34 


46 


1,080 


60*. 00 


1. 67 


34.01 


3. 74 


39.32 


72. 52 


10. 16 


6. 08 


41 


1*081 


60.58 


1. 43 


14. 24 


I 4.10 


39. 77 


72. 03 


30.26 


6. 16 


25 


JL* 0<5J 




J. 1*1 




*!♦ u<> 


% "m 9 ft 


< 4:, «> f 




6 72 


Of; 


1.083 


59. 71 


1. 50 


14. 71 


4.23 


20, 44 


71.97 


30.59 


6. 35 


29 


1.084 


59, 27 


1.48 


14. 84 


4,13 


20. 45 


72. 56 


10. 77 


6. 46 


17 


1. 085 


60. 07 


1. 22 


15. 14 


4. 50 


20. 92 


72, 37 


10. 96 


6. 58 


12 


1,086 


58. 74 


1.22 


15. 65 


4. 59 


21. 46 


72. 02 


11. 41 


6. 85 


14 


1.087 


53. 68 


2. 35 


13. 83 


4. 38 


20. 56 


67. 26 


9. 30 


5, 58 


3 


L088 


59. 08 


1.88 


15, 32 


4. 69 


21.40 


73.59 


10. 87 


a 52 


ft 


X 089 


57.72 


. 80 


16. 25 


6. 32 


23, 37 


69. m 


11. 30 


6.78 


1 


1, 090 


55. 57 


1.19 


15.87 


4.78 


21. 84 


72, 06 


11. 53 


6. 92 


3 


X 092 


54. 55 


2. 75 


14. 76 


4. 70 


22, 21 


06.45 


9. 81 


5. $9 


1 



COMPARISON OF DIFFERENT HYDROMETERS. 



Iii taking the specific gravity of solutions containing sugar there are 
now used various hydrometers which are graduated in different ways. 
This naturally leads to considerable confusion, and it has been thought 
best to here append a table (No. 90) which shall show the compara- 
tive values of the different scales. It is always preferable in this 
jvbrK to nae a Hydrometer which shows the actual specific gravity of 
the juice, but those who have either the Baum6 or Brix hydrometers 
cah, by use of this table, make them answer every purpose. It will bo 
noticed that the specihe gravity L(K56, which was recommended as the 
proper indication that the juice was in a workable condition, corresponds 
exactly with 16° Brix and U.° Baume. 
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lis 



f &^^ equivalents of the 13rU and Ikaumt scales. 



Specific 
gravity, 



Decree 
Brix. 



1,000 


0,/ 


.00* 


, 5 


.094 


1. 


,006 


1. 5 


. 008 


2. 


. , 010 


2.5 


,012 


3, 


;oi4 


3.5 


• 016 


4. 


.018 
.020' 


4.5 


.022 


5* 

5.5 


,024 


0. 


,020 


6.5 


,028 


7. 


,030 


7.5 


.032 


8. 


,034 


8.5 


,036 


9. 


.038 


9.5 


.040 


10. 


.042 


10.5 


,044 


11. 


. 046 


11.5 


.048 


12. 


.050 


12.5 


V053 


13. 


.055 


33.5 


.057 


14. 


.059 


14 5 


, 061 


15. 


.063 


15.5 


.066 


16. 


.068 


16.5 


.070 


17. 


,072 


17.5 


.074 


18. 


.076 


18.5 


.079 


19. 


..081 


19.5 


.083 


20. 


.085 


20.5 


.088 


21. 


.000 


21.5 


,002 


22. 



Degree 
Beaiuue. 



0,0 ! 



1.0 



3.0 



4.0 I 



5.0 



0. 0. j 

I 

7.'61 



8.0 



9.0 j 



10.0 



11.0 



12.0 



Specific 
gravity. 



1. 094 
.097 
. 099 
.101 

. i(>:; 

.106 

.108 

. Ill 

.113 

, 115 

.118 

,120 

.123 

.125 

.127 

. 130 

,132 

.134 

. 137 

. 139 

.142 

.144 

.147 

.149 

.152 

.154 

.157 

.159 

.162 

.164 

.107 

,109 

.172 

.174 

.177 

.179 

.182 

. 185 

. 187 

.190 

.192 

. 195 

,198 

.200 



DeuTee 
Brix. 



i 



Degree | 
Beaum6. \ 



Specific 
gravity. 



23,5 

24. 

24.5 

25. 

25.5 

26. 

26. 5 

27, 

27.5 

28, 

28.5 

29. 

20.5 

30, 

30.5 

31. 

31.5 

32, 

32. 5 

33. 

33.5 

34. 

34.5 

35. 

35.5 

36. 

36. 5 

37. 

37.5 

38. 

38.5 

39. 

39, 5 

40. 

40.5 

4^5 

42. 

42.5 

43, 

43.5 

44. 



13.0 



14. 0 



15.0 



10. 0 



17.0 



■ia6-|| 



19.0 



20.0 



21. 0 



22.0 



23.0 



24.0 



1. 203 
.206 
.208 
.211 
.214 
.'210 
.219 
.222 
.225 
.227 
. 230 
. 233 
,236 
.238 
.241 
. 244 
. 247 
. 250 
.252 
,255 
. 258 
. 261 
. 264 
.267 
. 269 
.272 
.275 
.278 
.281 
.284 
.287 
.290 
. 293 
.296 
, 299 
.302 
.305 
. 308 
.311 
.314 
• 317 
.320 
.323 
.326 



Degree 
Brix, 



44.5 

45. 

45. 5 

46. 

46.5 

47. 

47.5 

48. 

48.5 

49. 

49. 5 
50. 

50, 5 

01. 

51.5 

52. 

52,5 

53. 

53.5 

54. 

54.5 

55. 

55. 5 

50. 

56.5 

57. 

57,5 

58. 

58.5 

59. 

59. 5 

60. 

60.5 

61. 

61.5 

62. 

62.5 

63. 

63.5 

64. 

64.5 

65, 

65.5 

66. 



Degree 
Beaxiia^. 



25.0 



26. 0 



27.0 



28.0 



29,0 



30. 0 



31.0 



32.0 



33.0 



34.0 



35.0 



EFFECTS OF FERTILIZERS ON SUCROSE, GLUCOSE, AND SOLIDS IN 

SORGHUM JUICES. 

Ilie three tables which follow represent 034 analyses made for the 
purpose of determining what, if any, differences in the composition of 
sorghum juices are caused by the use of different fertilizing materials. 

In order to give a more perfect understanding of the circumstances 
under which these experiments were conducted, there are here appended 
analyses of the soil and the special fertilizers applied, together with 
diagrams showing the exact shape and dimensions of each experi- 
mental plot* 
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WJ5ST. 

7:» i\>vl. 



A. 

pounds Ammonium SulplmUs 
11.6 pounds Calcium Sulphate. 



:!! pounds Po Iridium Sulpluiie. 
104 pounds Caloium Sulphate. 



101 puuuds Calcium Sulpmito. 



•j r ! 



."){') plUlHiiM Ph.UU'. Mfttl. 

.104 pounds Calcium fcmipliaU: 
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AittiltlsiH of soil npmi mrghnui 'plot before applyuuj frrlUizr.r*. 

' . rev coal- 

Moustum,^^. - • " J-JJj} 

Or-m>iciiJ^r^.-^^-. — 

(Ja.rlK>iBC acid - - - • ™- 

h isohtble in acids * ' 7 ' Jjrj 

Ferric oxide - 'J 

Aluniina - - 

Lime — - 

Magnesia - * • t m 

Phosphoric acid . < * - * jj? 

* :«3 

hoda - 02(l 

Sulphuric acid - 

' 99.846 

Analysis of fertilisers used upon xortjhum plot 

Superphosphate of lime : Per ^ 

Soluble phosphoric acid ...... . - - - f • ' ' 

Insoluble pliospliori o acid - J*j 

Reverted phosphori c aci d - • ™ 

Nitrogen ( = N H 3 S. 4f> per cetit) us » 

Commercial kainite : Pct CJmt 

. Potassium sulphate 

Sodium sulphate .......... . i"'rj 

Sodium chloride - - l > - ™ 

Bone meal: Percent. 

'Phosphoric acid 

Nitrogen f • H s 5.22 per cent) 

Sulphate of ammonia: Percent. 

Pure ammonium sulphate If* J® 

Snlphiiricacid(S0 3 ) 

Ammonia (N H s ) 

Sulphate of potash: percent. 

Pure potassium sulphate ... * * " >»' .CH 

Potash (K s O) '-" 

Sulphuric acid (S Oa) - 

An inspection of tlie analysis of the soil shows it to be exceptional in 
its very small content of lime, and in the almost; entire absence ot chlo- 
rine, ft is, in fact, a gravelly soil which has been highly -cultivated and 
very considerably changed in its character. Its present need seems 
Chiefly to be the addition of sulphate of lime ("laud plaster - or gypsum). 

The superphosphate was such as is commonly sold in this vicinity yit 
was a good article, but not of the highest grade. The same may be said 
of the kainite. The other fertilizers were of higher grade. It was 
thought best to show the effect of each fertilizer on each cane m the 
various stages of its growth. For this purpose the results are classed 
in the three tables to correspond with a content of sucrose; m Ifee hrst 
set below 5 per cent., in the second set of 5 to 10 per cent., m the third 
set of 10 to 15 per cent., and in the fourth set above 15 percent, ■ It^ 
be understood that the results embraced m the third and fourth sets ate 
those attained during tlie period when most of the canes were in the 
best condition for working : those in the first and second sets are equally 
Valuable as helps in settling tlie efteet of the fertilizers on the immature 
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growing cane; while the final averages nrast, after all, give the most 
accurate general idea as to the effect of each fertilizer on each cane dur- 
ing the whole season. 

We do not feel warranted in drawing any definite conclusions from 
tfeese final averages; the close agreement between the averages drawn 
fe>m so many results seems to point to the feet that the soil originally 
contained sufficient food for the proper development of the sorghum 
plants, and that the addition of these special fertilizers was unnecessary 
and resulted in no marked change in the composition of the sorghum 
juices. In fact the analyses made a year ago showed the canes to have 
the same composition as they have this year been found to have, and 
Equally large crops of four varieties of sorghum were then obtained. 
These results must not be taken to prove, however, that on certain soils, 
which are deficient in one or more essential constituents of plant food, 
the addition of proper fertilizers will not be of great value. Certainly 
such additions to poor soils are likely to increase the crop; whether the 
quality of the juice will be improved* must yet be decided* 



Table Ko. 9h^-Average Sucrose?. 



First set.— Average su- Second set, — Average sucrose ! 



erose helow 5 per cent. 



O 



» * » » • • 



© 



2.20 



© 
si 



5 to 10 per cent. 



Third set, — Average sucrose 10 
to 15 per cent. 



Fourth set< — Average sucrose 
over 15 per cent. 



h J H 

O ; © 



© 



ft 

3 



o 



8. 
9. 
8, 
10. 
S. 



41 I 

v ! 

17 
62 
62 



8, GO 
6*20 
9.15 



9.08 
9. 33 
8.78 
0. 15 

9.43 

8. 29 

9. 09 
8.58 





j i 


9.02 


11. S2 


7.84 




m 55 


9.55 


11. 00 


7. 22 


7,44 


7. 02 




.... 




04: 


8. 47 


8. 19 


n ft""* 


9.50 


8.50 


9. 0t> 


10. 70 


7. 67 










8.23 


11.43 


9. 86 


S. 75 


8.06 


$.27 


a 53 


8.84 


9. 03 


S. 95 


8. -87 


9.47 


a 35 


9,08 


7. 52 


a is 


7. 07 


9.21 


12. 53 


10. 72 


& 00 


'7.61 


8.33 


8. 93 


a 34 


8. 75 


i>52 


8.26 


8.71 



12, 04 
11.66 
11.54 
11. 89 
13. 18 
12.41 
12.71 
12. 33 
13.14 
12.39 
12. 24 



12. 01 
12. 41 
12. 63 
12. 72 

13. 00 



13.50 
13, 19 
12,95 



12. 09 
11.54 
12. C2 
12.50 
12.70 
12. 51 
13. 03 
12,40 
12. GO 
12. 27 
12. 23 



12. 84 
11.52 
12. 49 
12. 71 



12.42 



O 



12.34 
10.84 
11.31 

32.30 
12. 57 



12, 10 
13. 53 
12.59 
11.95 
13.67 
13.30 
12.25 
12.42 
11.58 
12.82 
13*36 
12. 05 
12.49 



11.93 
12.60 
12, 32 



12.41 
12. 01 
11. 03 
11. 57 
13. 35 



12. 10 
13.41 
12.45 
12.35 
13.62 
14. 08 
13. 16 
12. 40 
12. 33 

12. 95 
12.39 
11. S5 

13. 03 



12. 75 
13.10 
13/40 



12.31 
13. 59 
12. 01 



j .2 



16.31 j 15.07 
15.45 ! 



15. 30 ! 14. 01 



© 



15. 09 



IS 



Final averages.— Average su- 
crose for each cane. 



15. 20 



16.15 



I 

"** : 

15. 04 | 15.48 : 

i 

15.19 I I 



11. 87 
11. 28 
11.06 
11.01 I 
12.80 j 
12.73 j 
32.91 j 
12.33 j 
12. 17 j 

10. 92 j 

11. 95 I 



15. 20 
j 15.81 



13. 78 



15. 24 | 15, 43 



15.00 
15. 49 

15. 72 











15. 00 


13.87 


14,71 


15. 96 











15. 13 

la 45 

15.29 



12- 28 j 
12.10 \ 
12.42 j 
12. 38 j 

11. 18 
12. 13 
11.14 
11.88 
11.56 



© 



10.40 
10.47 
10.17 
11. 31 
11.05 



12. 09 

11. 30 

13. 64 | 

12. 34 j 

12. 24 j 
12. 73 | 

13. 03 \ 

32.40 ; 

31.41 | 
11.58 | 
11.90 i 



12.51 ( 

10. 93 j 

12.24 \ 

12. 39 | 



d 1 Pi 



ft 



12.34 
10,90 
11. 18 
13.75 | 

11.02 .; 



12.10 j 

12. OS j 

11. 68 I 
11. 81 ! 
14.45 j 

13. 50 \ 

12. 48 i 

11. 99 j 
11,22 j 
12.52 j 

12. 94 | 
12. 97 | 
10. 01 



10.14 
11.34 
11. 51 i 



,ts. 
§ 

© 

© 



12. 41 } 20 
31.78 j 19 
30.78 | 19 
11. U j 18 

13. 51 | 11 

| «!•> 

....... I x£j 

■--:-! » 

32. 10 ] 19 



12. 5S 
11. 29 
1186 
14.42 
14. 08 
13. 51 
11.98 
11. 98 
12. 62 
12, 06 
12, 91 
30.87 



10.52 
11.71 
11. 00 



13 
19 
19 
15 
14 
17 
19 
19 
18 
20 
13 

W 
13 

18 

20 

20 



o 

■W 

o 

HI 
S3 
S3 

O 

.w 

M 

•« 

02 



CP 



Table No. 01,— Average Snerasea— Continued. 



'A 



r f. per rout. 



Second- set.— Avi-rage 
5 to 10 per 



Final averrt^e*.— A\x-v;i.ii<j su- 
crose for each cam 1 . 



i 



2,5 ! 




4. 94 i 
...... 


4. 70 " 

! 


■■s i 

...-...! 






-•n 




3t 




& 73 


3. 95 




32 


3. 80 


3. 87 


4. 05 


4.34 : 


33 


3. 05 


3. 53 


Si. 5;> 


3.71 


a* ; 


3. 56 


4. *>5 


3.40 


3.68 ; 


'>5 j 


3. 11 


3. 39 


2.89 


3.47 ; 


sc.. -J 


3. 34 




3. 20 


3.30 : 




3.10 


6. 59 


2. 27 


3.7.1 ; 


Averages,. 


3. 23 


3. 93 


4.0! 


3. 72 1 



j i 




! ■ 




. 1 
03 ; 


1 

S. 74 : 


9. 73 . 


a 05 : 




[IT 



8.17 

cT 

A. 
B. 
P. 



7. (<3 | 


8.17 : 




^.33 j 




7.21 | 


7. 40 


7.S7 | 


,u\ 


7<> 1 


7.S2 ! 


7. 03 ' 


! 

8.44 • 


7.89 



8.12 



8.32 



7.65 ! 12.38 H.fci: 12.38 : 12.43 ! 15.00 I 14.27 \ .15.48 ' 15.30 ; 10.71) 1 10.55 




D. 

A. C. 
B. 



A. 
D. 

C. 
B. 



C 
A. 

n. 



3 

o 

HI 

c 



c> 
S3! 

-Si 
3? 

O 
*3 

*> 

o 

s 

a 
a 

ir* 
a 

§ 



Tabu- No. 92,— wye Glucoses. 



cor- . Fourth sol.— -01 u <-«*•<*: 

average sucrose over 
15 per cent. 



Final aYcr{*i;r.sHs 
age ^luecMf iort-*i« 




o 
I 



IN2 



Tabi^e No, 92,— Average Ghmse$—£oxLiinK®<L 



Eott« 



24. 
25.. 
26.. 
27. 
38. , 
2,9. . 
30.. 
3JL. 

32.. 

33.. 
31.. 
35,. 



Averages . 



Order. 



Tirst set. — Glucose cor- 
responding with aver- 
age snerose below 5 
per cent 



3. 0 6 

4. 74 
4. 55 
4. 73 
4.61 
2.53 



C. 
• I?. 



2. 37 
4. 40 
4. 03 
4, 59 
4. 09 
5.12 
h 97 



4.61 



2. 01 
4. 63 
5.02 
4.74 
4. 80 
4. 86 
3.09 



4. CI 
4. 42 
5.0$ 
4. 00 
4. 82 
4. 44 
3.52 



Second set.— Glucose 
corresponding with 
average sucrose 5 to 
10 per eent. 



3.65 
3. 82 
3. 74 



3.71 

3.35 
3.70 



3. 01 ; 3. 02 



2. 44 
3. 19 
4. 15 
3. 67 
4. 17 
3. 77 
2. 69 



2.36 
3. 47 
4. 15 
3.72 
3.94 
4.06 
2.87 



3. 72 
3. 99 
3.5 
2.76 
4.15 
3. 73 
3.93 
2.21 
3.64 
3.82 
3.93 
3, 90 
3.92 
3. 06 



3. S8 

3. 99 
.4. 25 
2.42 

4. 03 
4.26 
4. 33 
2.42 
4. 12 
3.56 
3.57 
3. S9 
3.94 
3. 19 



Thirjcl set«^-Giaco66 cor- 
responding with aver- 
age sucrose 10 to 15 
per cent. 



2.05 
1.79 
2. 55 



2.-5 

2.16 
L 87 
2, 39 
2.97 
2.55 



2. 61 
2.02 
2. 12 



2.05 
2. S3 

2.eo 

2.85 
2. m 
2. S3 



2. 32 3. 37 



2. 51 



3>. 



2.60 
1. 87 



2. 28 
1.93 
2.15 

j. oo 

2.47 
2.25 
2.45 
J. 61 
2.12 
2.61 
2.97 
2.80 
2.28 
2.42 

LSI 



2,58 

1. 98 

2. 22 

2.01 

2.41 

2. 34 

2. 32 

2.09 

2.41 

2.05 

2. 67 

2.52 

2. 55 

2.41 
: 

1. SO 



fourth set. — Glncose j 
corresponding with 
average sucrose over 
35 per cent. 



1.42 



1. 64 



1.02 
.35 
L 27 

1.90 



1.44 
1. 95 
1.39 

2.42 



.08 | 1 25 
A. 

d 



■ Final averages.— Aver- 
age glucose for the row. 



.94 



2.54 
2. 40 
2.93 



3. 14 

2.40 
2.36 
3. 83 
3. 73 
3.91 
3. 55 
2. 64 

2. 25 

C. 
D. 
A, 



2.94 
2.S 
2. SO 



3. 24 

2.51 
3.43 

4. 06 
3. 72 
3. 99 
4.20 
2.71 

2.41 



2. 76 
2. 71 
2.09 

2. 45 

3. 06 
•3. 04 
3.13 

2, 07 
3. 37 
3.88 

3. 94 
3. 93 
3.82 
2,91 

2.38 



3.02 
2.69 
3. 23 
2.41 
2.93 
3. 36 
3.26 
2.46 
3.60 
3.64 
3. 77 
3.83 
3.88 
3.08 

2.37 



Table No* 93.— Average Solid*. 



First set, — Solids corre- 
sponding to average 
sucrose below 5 per 
cent. 



.Second set.— Solids cor- 
responding to average 
-sucrose 5 to 10 per 



Third set— rkdkls cor- 
responding to average 
sucrose 10 to 15 per 
cent. 



] Fourth set.— Solids cor- 
responding to Average 
sucrose above 15 per 
cent 



Final averages.-- Aver- 
age solids tor the row. 




I 





I 


W 








3. BO 


3. 03 


POR 


?>. 28 


1 3. 54 


3. .1 5 


i 3^g 


a 


2 93 


3. 04 


o 






. hrj, 






THE;' 


3.19 




3. 00 


3.39 


o 


3. 05 


3. 24 


iM 

.« 


3.-16 


y 3.36 


■g 


■a. 62 

3. 27 


.8.43 
3.43 


EST. 


3.15 


3. 79 




3. 32 


2. 94 




B. 02 


3.21 




2. 90 


3.32 




2. Si 


3. 01 




3. 3 5 


3.66 




2,00 


2. DO 




3. 02 
3.11 


2.95 
3.26 


OP 



Table No. m^jvefa&e ^aK4s^C^ntiiiuecL 




Outer 



responding to 'average 
sucrose above 15 per 
e^nt. 



Filial averages,-' A vcr- 



1:1 

i ■ ? 



;s.;s7 .- •;.].; 





3. 81 5. vu J. 4.3 
...... LOt 3.97 


3. 21 2. 97 










i 


2. lil 2. 52 




a. 40 2. 02 






2. :>< ; 2. «n. 
2. c:i ; 2. 18 
2. (»$ : 2.24 
2. U ; 2. :jl i 
2.15 | 2.13 
2.01 | 1.91 ! 
2.89 U BG 












i ■ 


















:;. 71 


4.04 14.29 


2.9a ! 2.86 - 


X). 
0- 
A. 
B. 


D, ' 
A. 
C. 
B. 



2, a:) 

2. Si* 
2. 50 



2. TiJ 
;i. 25 
2. 05 

2. 0:1 

2,12 
2. 19 
2.14 
% 21. 
2.42 



;j. U 
3. IS 
So 
2. .S3 
:j.K> 
2, W 
2. 80 
2. 92 
2. J 5 
2.20 
2.02 
2. 25 

1. 94 

2. m 



2. 89 : a. 00 



S3 



3 

■ft' 



c- 



o 



o. 

o 
r 
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l^FKl'TB GP FERTILIZiOIlS ON THE ASH OF SOUGH UM JUICES, 

A small iHimber of determinations (oi) were made of the ash of vari 
oas sorghum juices; it was originally intended to make a. larger number 
of estimations for the purpose' of showing the effect of these four fertil- 
izer on the amount and composition of the ash in sorghum canes and 
juices, The pressure of other work and the limited number of assistants 
prevented the completion of the work, and the results here recorded are 
given for what they may be worth. 

If these results are considered sufficiently numerous to warrant any 
conclusions, it appears that the amounts of ash are least with fertilizer 
A, and increase regularly- in the order A, B, 0, I>. 

It seems hardly safe, however, to draw any conclusions, and it is in- 
tended to present a much larger number of facts bearing upon this point 
in the next sugar report. We cart, safely infer, however, tha t the ash in 
sorghum juices does not vary greatly from .1 per cent. 

The following are the results obtained: 

Table No. 94.— JEjfcd- of fivf ilium up the <tsh. 
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1.52 
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1. 00 
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]s r o. estimation* 
Average . . 
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12 
L 05 
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1.09 


.8 

v 1, 13 



















COMPOSITION OF ASH OF CANES AND JUICES OF SOEGIIOM. 



The actual composition of the pure ash, both of the whole cane and 
the expressed juice, are matters of interest and importance. From a 
darefui study of the following figures it will be seen that the amount of 
potash extracted from the soil is much greater than the amount of any 
other ash in gredieiit, while the quantity of phosphoric acid is small. It 
would seem, their, that the farmer should supply these two constituents, 
when his soil seems to need them, in about the relative proportions in 
which they exist in the ash. The following are analyses of two lots of 
ash from sorghum, and two samples of ash from sorghum juices: 
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Analyses of axh from soryhutii canes and juices. 



Constituents. 



Potash, KsQ. 



Potassium, 
Sodium, Na . 

Xiitto/GA Q. 

Magnesia, Mi? O 

Iron ■ Qscicle, Fes Os 

Silica, Si O2 

Sulphuric acid, S O3 ... - . 
Phosphoric acid, V2 Os . 
CUrorine/Cl 



Canes. 


Juices. 


:s r o. 1. 


X0.2. 


No. 1, 




40. W 
4,01 


33. 77 
14. OS 


*55. 31 


*54.76 


Trace, 
7.20 
C. oO* 
2. 01 
(5. 31 
5. 11 
8. 22 
9.08 


.07 
7.40 
7. 8,5 

1, m 
2, 57 
4, 11 

15. 8!) 


KUO 
10,47 


10. 28 


91 


11.70 
4. 50 
IX 24 


100. 00 


100. 00 


100. 00 


100. 00 



♦It was thought best in these analyses to state aH t he potassium as oxide, although, doubtless, a part 
existed in the juieo in combination with chlorine. 



Tabus No. 95.— Statement shotvluq the mean temperature and total rainfall recorded at the 
station of observation of the Signal Service, U. S. Army, at Waxlringlou, I), C., for each 
My from May 1 to November 30, 1&S0. 

[Compiled from the records on iilo at tho oflioo of the Chief Sigual Officer. ] 



May, 1680, 



June, 1880. 1 July, 1880. j A ${$£ {l ' 



September, ! October, 



1880. 



1880. 



November, 
1880. 
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statement 8}wtcin$-ifo maximum and minimum t&riperatwres from October 1 (date of -first 
from to tfwemher m0W% fr<m since Qeioter 1, 1880 : as recorded at the station of 

[Compiled from the records on file at the office of the Chief Signal Officer, tJ. S. A, Washington, D. C.) 



TEMPERATURE. 



XJOiy \)x XUUUiU* ' 


October, 1880. 


November, 18S0. 


Max. 


Min, 


Max. 


Min. 




67 


38.5 


58 


34.5 


■ -2 - m .'» ...»...*...* 


72 


43 


63 ; 


38 


3 :<.»«*. *<.««•. * •». • 


74 


47.5 


00 


37 


' .'4>'». * •'•.».••.•• 


80 


57 


02 


49 


-.5 » ;j '.'»:»'#■* .*•> •<»••♦ 


04 


55 


■08 . 


58 




70 


54.5 


70 


59 


7 ■*'■ *•.».«.*.* m * 


05 


44 


09 


41 




67 


35) 


57 


33 




70 


47. 5 




39 




70 


48 


.63 


39 




SO 


50.5 


07 


50 




80 


55 


62 


47 




05 


45. 5 


48 


35 


68 


38.5 


40 


34 




80.5 


50 


42 


32 




81.5 


00 


51 


28 



Day of month. 



17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



October, 1880. 



November, 1880. 



Max. 


Min. 


Max. 


Min: 


70 


40 


51 


32 


57 


40 


48 


26 


57 


30.5 


33 


19 


f>0 


41 


34 


30 


64 


42.5 


39. 5 


20 


59.5 


50 


28 


12.5 


55 


44 


29 


115 


49 


40 


31 


13 


54 


33 


36 


28 


62 


38 


29 


22 


61 


40 


30 


22 * 


49 


39 


34 


28 


49 


39 


45 


32.5 


63 


48 


37 


30 


58 


45 











Frosts (fallof 188<K'81) .—October 1, 19, 25; November 1, 2, 3, 8, 9, 16. 

Heavy ramstomw May I to November 80, 1880, inclusive.* 



Date. 



May 11 . . . . . 

June 14 to 16...... 

July 22 

August 3 to4....*. 
September 6 to 7... 
September 8 to 9... 



Began. 


Ended. 


.Aniount. 


4. 34 p. m. ..... 

0.10a.nx . 


6.05 p.m. 

8. 10 a. m. 16th 


Inches. 
1.40 
2.46 
1.37 
1.89 
1.34 
3.53 


4. 20 p.m. 3d 

8. 35 p.m. 6th 

6.15 a. m. 8th...... 


8. 50 p.m. 4th . 

5. 00 a.m. 7th...... 

10.00 p.m. 9th 



here given. 

Wx%mm>Ain'wm\ Office of Chief Signal Oreicwi, 

Washington, J). G„ March 16, 1881, 



TEMPERATURE AND RAINFALL FOR THE SEASON. 

The above official record of the mean tempSratnre and total daily rain- 
fall has been added in order to show, more exactly than could be done 
by mere general statements, the conditions under which the canes here 
examined were grown. The following averages were drawn from these 
figures: 



Month, 


Average mean 
temperature. 


Average daily 
rainfall. 




70.8 


Inches. 
0.11 
0.1$ 
0.07 
• . ■ 0.12 
. . \&U 
0.07 


<Xnipte>. . « . •«•..».. ......... 

^uly>*» * « «... •.**-««*« » 
An gust . ........ . . 

September . 

October. * 

November.* „„ 


.......a. it. ».*«-.«.... •«*«..•..»•...»•.». »..«»», 

* ... »«».»»•«« ...... .*.....•..** ...... ...... 

. ♦ * ««.'««« ...... ...... ...» ♦ ».»»....«.. .«...«»• 


74 8 
77.2 
75.1 
07.9 
55.4 
40.7 


*•**•»•* ••■««»• .•••«•»»*.« .........i..*...^.,, 

... . . *. . ..«.«* .«».*.* » »»*».«« . » # « ' mm ».'. . . 
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It will be noticed that there were six days when the rainfall was so 
mueh in excess of the daily average as to indicate heavy storms. These 
days were 

* 

Incites 
rainfall. 

May 11 j >4 0 

J r u » e ( ^ 2.28 

July 22 t 4(} 

Anguat 3 j ^l 

September 7 "\ [ j]gp 

September 9 . " " j ] ,jg 

COMPARATIVE VALUE, DURING THE WORKING PERIOD, OP SORGHUM 

AND CORNSTALKS. 

From the following table it is possible to judge quite accurately as to 
the comparative values of the different canes for the production of 
sugar. These values are applicable more especially to the latitude of 
Washington, and it will, be seen later that certain canes which do not 
stand high in the list, when grown in this section, are very likely to 
prove valuable where the growing season is longer. 
1 Again, those which mature quickest and also have a long working 
period are the ones especially recommended for culture in more northern 
latitudes. 

In this table the canes are arranged in the order of their comparative 
value, as shown from the large number of analyses recorded. It must 
not be inferred, however, that it is possible to state positively that th is 
order may not be somewhat modified by future experience; it certainly 
would be somewhat changed were anyone characteristic of the juice 
used as the basis of comparison to the exclusion of all others. It has 
been attempted to give due weight to all the factors which tend to show 
the good of bad qualities of the canes. 

Among the points which have the most direct bearing on the deter- 
mination as to the value of any cane for any locality are the following : 

1st. Other things being equal, that cane is best adapted to any locality 
which most quickly reaches the working stage, and longest continues 
workable. It will be noticed that, judged by this rule, the first eight 
varieties are superior to those that follow. It appears also, that these 
varieties matured in from 77 to 89 days, and continued workable from 
37 to 107 days, or, on an average, over three months. It is very import- 
ant to have sufficient time in which to work up the crop. 

2d. The average purity of the juice is another very important consid- 
eration. Tiiis is shown by # f he column headed "average exponent" ; by 
this term is meant the percentage of pure crystallizable sugar in the 
total solids of the juice. As has already been stated in the discussion 
of the table of speci fic gravities, the exponent should not fall below 70 
for the best results. 

; 3d. The average amihbh nujar in the j-ukehax very much to do with 
ite vaUie, The figures in this column were calculated by muliiplviiiir 
the figures in the column showing "average per cent, sucrose in juiw" 
by the corresponding figures for "average exponent." 

4th. The ponn<U o) ' juice per acre has much to do with, the amount ol 
sugar that can be obtained. 

As will be seen, the various canes do not differ very materially in the 
percentage of juice they can furnish; hence, the pounds of juice'- per 
acre depends more d irectly upon the number and weight of canes which 
can be raised. By reference to the tables for each variotv, it will be 
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seen that several of the varieties standing low in this list (Honduras, 
Honey Top, &c.) furnish canes much heavier than those standing near 
the first of the list; hence, if an equal number of such heavy canes 
c'ouidbe grown on an acre, the amount of juice must be correspondingly 
greater. 

If, then, the quality of the juice from heavy canes is as good as that 
from the light, and the season for working is greater, the heavy canes 
would be preferable, because they would furnish the larger amount of 
sugar per acre. XJnfortanately, this is not the case in this latitude. 
i)he first two columns in this table show that the heavier canes do not 
attain their full growth and maturity in time to be worked up into sugar. 

It is fully believed that these heavy canes are well adapted to the 
more southern parts of the United States, and that in those regions they 
will reach full maturity in time to leave an ample working period. In 
fact, several examinations of canes sent from South Carolina a year ago 
confirm these statements. 

If it be supposed, for sake of comparison, that an equal number 
of canes of each variety can be grown on an acre of land, the results 
given in the last three columns will show what amounts of stripped 
stalks, juice, and available sugar can be obtained on an acre from each 
variety of corn and sorghum. The number of stalks per acre has been 
placed at 24,000, which is believed to be a fair estimate. 

In comparing these figures with those in the three columns just pre- 
ceding them, which represent actual results of analyses, it will be seen 
that the figures do not differ greatly. 

6th. After all, the real test of value for any cane is the amount of 
crystallizable sugar that can be actually separated from the juice ob- 
tained from the stalks grown on an acre. This amount will depend very 
greatly on the quantity and quality of the canes, and upon the prompt- 
ness and care with which they are worked up after cutting. The figures 
here given in explanation of the various points which have been dis- 
cussed have been derived from very carefully conducted work, and they 
are offered as fair statements of what can and should be attained by 
careful workers. 

Among the essential points worthy of repetition are the following : 
1st. Select a cane that matures quickly, and lias as long a working 

period as possible. 
2d. Bo not work the cane too early ; the seed should be well matured 

and quite hard, and the juice should have a specific gravity of 1.066 or 

higher. 

3d. After cutting the canes, work them up without great delay. It 
is best to draw directly from the field to the* mill as may be needed, 
9A 



Table Ko. 96*— Taile showing the comparative value, during the working period, of all varieties of sorghum and cornstalks here examined. 



Name. 



Vakieties of Sorghum. 



Early Amber 

Early Amber 

Early Golden 

Golden Sirup 

White Liberian- - 

Early Amber 

Black Top 

African 

White Mammoth 

Oomseeana 

Regular Sorgho. . 

Hybrid 

Sugar Cane 

Oomseeana.... 

Nee a z ana 

Goose ]S r eck 

Early Orange 

Keeazana 

New Variety 

Chinese 

Wolf Tail 

Gray Top 

Liberian 

Liberian 

Ooruseeana ....... 

Sumac 

Mastodon 

Imphee 

New Variety — 

Sumac 

Honduras* 



Source of seed. 



I>. Smith 

Plant Seed Company 

A. B. Swain r 

W.H. Lvtle 

D. Smith 

S -Evans 

D, W. Aiken 

W. E. Parks, 

Amos Carpenter 
Blyrayer & Co... 
Blymyer & Co . , 

E. Link, 

J. W. Barger 

D. W.Aiken 

W. II. Lytic 

P.P. Ramsey — 

Hedges . . . 

Blymyer <fc Co... 

E. 'Link 

B. Smith 

E. Link 

H.C. Sealey ..... 
Blymyer &, Co,-. 

W.H. Lvtle 

W, L Mayes & Co 

W.Pope 

B.W.Aiken 
D. W. Aiken,.. 
J.W.H.Salle - 
«LIL Wighton. 
Arsenal 
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77 


99 


80 


12. 42 


i 

l. 55 ; 


2. 98 


73. 15 


9. 11 


60. 02 


SO 


99 


70 


1± 00 


1.51 i 


3.18 


71. 72 


8. 67 


61. 33 


8G 


104 


70 


11. 47 


1.76 


3. 09 


70. 24 


8. 12 


60. 03 


87 


82 


67 


12. 48 


1.42 


2. 99 


73. Go 


9.24 


61.36 


88 


101 


39 


13.43' 


1. 31 


3. 17 


74. 98 


10. 08 


63. 82 


89 


96 


24 


13. 21 


1.54 


3. 28 


73. 23 


9.69 


59.02 


87 


87 


35 


12. 69 


1.21 


3. 07 


74. 75 


9. 51 


61.35 


87 


107 


83 


11. 50 


1. 46 


3. 14 


70. 38 


8. 13 


62. 92 


102 


S3 


32 


13. 51 


1.18 


3.45 


74.50 


10.13 


62. 31 


115 


77 


54 


12. 16 


1. 49 


3.07 


72.43 


8.81 


64.15 


101 


93 


71 


11. 80 


1.49 


3.03 


72. 27 


8.70 


60. 77 


101 


84 


30 


14.24 


.93 


3.43 


76. 08 


10.84 


63.53 


108 


77 


28 


13. 82 


1.49 


3. 13 


74. 18 


10. 27 


62.32 


104 


S8 


35 


12. 84 


1 1.12 


3. 31 


74. 21 


9.57 


62. 04 


136 


58 


38 


13, 16 


1.93 


3. 18 


72. 13 


9. 48 


61. 58 


111 


72 


44 


12. 26 


1. 46 


2. 99 


73. 29 


7. 58 


62. 12 


117 


79 


53 


13. 18 


1. 58 


3. 39 


72. 45 


9. 56 


61. 67 


129 


65 


46 


13. 45 


1. 95 


: 3.11 


72. 77 


9.78 


60. 52 


108 


84 


31 


12. 84 


1. 19 


3.35 


73. 93 


9. 50 


65. 22 


137 


57 


36 


13. 18 


1. 81 


3.68 


70. 66 


9. 22 


60. 43 


118 


56 


21 


11. 72 


1.23 


2. 98 


71.87 


8.65 


62. 09 


135 


59 


33 


13. 03 


1. 47 


3.54 


72.19 


9.42 


63. 00 


131 


38 


22 


13. 18 


2.05 


3. 22 


71. 23 


9.39 


r»0 AO 


134 




36 


12. 9 2 


2. 09 


3. 37 


70. 31 


9. 08 


Ov2. OO 


X£ti 




ou 


1 q 


1.74 


^ Af\ 

o. *u 


72.50 


o eft 

if. OO 


61. 89 


152 


HI 


14 


14.24 


L67 


4. 18 


70.82 


10. 09 


60.15 


128 


60 


23 


U. 24 


1.68 


3.03 


69.93 


7. 95 


64.27 


155 


37 


9 


14.21 


1.76 


3.61 


72.56 


10. 31 


61. 67 


172 


7 


5 


13.99 


2.02 


3.73 


70.88 


9. 92 


5S. 57 


108 


20 


6 


14.40 


1.80 


3*40 


73.53 


10. 58 


60. 84 


148 


29 


27 


10.32 


i 2.26 


3.09 


65.76 


6.81 


57.09 



o 



Actualiv obtained. 



Lbs. 
27, 073 
29, 808 
24, 611 
15, 822 
32, 165 
27, 962 
21, 907 
21, 716 

29, 341 

19, 522 

26, 611 
34,477 
21, 117 
22, 825 
23, 467 

27, 362 
48, 758 

20, IdG 
30, 731 

30, 956 
31, 493 
29, 887 
45, 580 
44, 913 
35,414 
39, 919 
20,413 
37, 031 
26, 090 
39, 815 
25,335 



Lbs, 
16, 249 
18, 281 
14,774 

9, 708 
20, 528 
16, 503 
13, 440 
13, 664 
18, 282 
12, 523 
16, 172 
2L 903 
1»; 150 
14, 160 
14, 451 
16, 997 
30, 069 
12, 198 

20, 042 

18, 707 

19, 554 
18, 809 
28, 269 
28, 088 

21, 918 
24, 011 
13, 119 

22, 837 
15, 287 
24, 223 

\ 14, 464 



P4 



« — ( • 

d 

4 — i 

*s 



Lbs, 
1, 480 
1, 585 
1, 200 
897 
2, 069 
1, 599 
1, 278 
1, 111 
1, 851 
1,103 
1, 407 
2, 374 
1, 350 
1,355 

1, 360 
1, 288 

2, 875 
1, 193 
1, 904 
1, 725 
1, 691 

1, 772 

2, 654 
2,550 
2, 165 
2, 423 
1, 043 
2, 354 

1, 516 

2, 563 
9S5 



Computed at 24,000 
stalks per acre. 



*5 



«2 



Lbs, 
25. 520 
24, 480 
24, 480 
24,480 
31, 920 
23, 760 
22, 800 
27, 840 
31, 680 
27, 840 
30, 720 
42,240 
21, 600 
28, 080 
26, 400 
30, 480 
35, 520 
25, 200 
28, 320 
32, 720 
30, 960 
28, 800 
45, 120 
44, 400 
42, 480 
89, 360 
47, 760 
37, 920 
25, 920 
36, 960 
29,760 



Lbs. 
15, 317 
15, 023 
14, 695 
14, 023 

20, 371 
14, 023 
13, 977 
17, 517 
19, 740 

17, 859 

18, 669 
2-0, 835 
13, 461 

17, 420 
16, 257 
18, 934 

21, 903 
15, 241 

18, 470 

19, 773 
19, 223 
18, 144 
27, 983 
27, 777 
26, 291 
23, 675 
30, 695 
23, 385 
15, 181 
22,486 
16, 990 



Lbs. 
1, 395 
1, 302 

1, 352 
1, 388 

2, 053 
1, 359 
1, 329 
1,424 
1, 999 
1, 573 

1, 624 

2, 909 
1, 382 
1, 067 
1, 441 
1, 435 
2,094 
1, 491 
1, 755 
1,823 

1, 663 
1,709 

2, 628 
2, 522 
2, 588 
2, 389 
2, 440 
2, 411 
1; 506 
2,388 
1, 157 



Honey Cancf 

gprangle 'Lop* . . 

Honduras 

Honey Top, or Texas Cane*. 

Honduras* 

Su^ar Cane* 

Hybrid . 

Yakieties oy Corn, 

Kice or Egyptian 

Doura Com 

StowelVs Evergreen 

Egyptian Sugar . 

Lindsay's Horse Tooth 

White Flat Dent, 8-rowed. 

Improved Prolific. . . . 

White Dent 

Sanford Corn 

Mammoth Bent .... 

Early Minn. Dent - . - 



J. EL Clark ... 

W.Pope . 

E. Link.. 

Brussels, Mo. 
L. Brando .... 
O.K. Miller 
J. C. Moore... 



Koot So Kollings worth , 

* wVii'siiclniTre" V.7.\ Y.lill 

W. K. Shelmire 

A. H. Lindsay ... . , 

Washington Market 

James M. Thorhurn & Co . - 

Thomas L. Jones 

F. B. Hatheway. 

M. J. Yarney 

MoJ. Yarney 



133 
153 
157 
163 
164 
99 



43 
38 
10 
20 
22 
8 



10.80 
11.21 
12.83 
12. 98 
11.67 
8.84 



11.77 
12. 75 
10.92 
10.38 
11. 55 
10.80 
10.47 
1L08 
9.33 
10.86 
10.92 



1.56 
2.61 
1.80 
2. 11 
2.03 
2.37 



.59 
1.97 
1. 05 
1.55 

,88 
.80 
1. 15 
1.12 
.85 
LC8 



2. 51 
2.94 
2.95 
3.92 
3.22 
2.32 



3.90 
3.87 
3. 26 
2.82 
3.53 
2.96 
3. 72 
3.04 
3. 51 
3.81 
4.75 



67.76 
66.79 
72.93 
66. 27 
69.00 
65.39 



72. 3 2 
68.59 
71.70 
70. 37 
72. 10 

73. 77 
69.85 
72.56 
66.85 
69.96 
65.20 



7. 37 

7. 51 
10. 06 

8. 86 
8.06 
5. 79 



7. 51 

8. 75 
7. 83 
7. 30 
8. 33 
7.97 
7.31 
8.04 
6.24 
7.64 
7.12 



65. 03 
65. 91 
65. 06 
64.68 
66.59 
64.60 



42. 41 
43. 56 
55. 30 
58.14 
57.58 
59.68 
57. 51 
55.99 
47.63 
53.54 
36.15 



50,017 
46/634 
45/695 
47, 246 
46, 421 
13, 839 



18, 497 
30, 900 

8,835 
14,084 
24,753 
22,256 
-21,592 
21, 929 

6,187 
15, 642 

4,273 



30,301 
30,736 
29,f29 
3*), 559 
27,932 
8,940 



7. 845 
17, 380 
4,886 
8, 188 
14,253 
13,282 
12,400 
12, 270 
% 947 
8.375 
1,546 



2, 233 
2,308 
2, 991 
2,708 
2,25^ 
518 



589 
1,521 
383 
598 
1, 187 
1, 059 
906 
986 
184 
640 
110 



53760 
44, 880 
50, 740 
5L 229 
51,840 
17, 280 



10,320 
22, 080 
14, 640 
23, 280 
41,040 
36,726 

35, 560 

36, 240 
10, 320 
25, 920 

6.960 



34,987 
33,011 

34, mo 

11/163 



4,377 
9, 618 
7, 975 
13,540 
23, 631 
21,914 
20, 451 
20, 291 
4, 915 
13, 878 
2, 516 



* The jnices of these five canes did not reach the exponent 70. (see remarks later). ^™ QT *a > fl + * P \ 

f The juice of this cane in some eases reached an exponent ahove 70., hut did not average it (see remain *atei.) 
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ANALYSES OF SIRUPS AND SUGARS RECEIVED FROM ABROAD* 

The analyses whioh follow were made for the benefit of various per- 
sons who have experimented, usually in the small way, on the produc- 
tion of sorghum sugar and sirups. On the whole the results are good, 
when it is considered that these are, in most cases, first attempts, made 
under unfavorable circumstances, with improvised apparatus, and fre- 
quently -without sufficient attention to details. 

Some sirups were slightly scorched, and others were impure from lack 
of proper defecation of the juice. Still other samples were dark colored 
from use of too much lime. 

Notwithstanding these defects, many other sirups were of light color, 
pleasant, maple-like flavor, and high content of crystallizable sugar, and 
a goodly number had crystallized nicely. 

In several cases these crystals were separated, and samples sent to 
the makers,* and, in every case where it seemed necessary, letters of 
advice have been sent to the parties who forwarded the samples. 

Table No. 97,— Sorglmum Sirv/ps and Sugars received from abroad. 



Sender. 



Sorghum Sirups* 

William P. Wheeler, Chittenango, N, Y. . . . 

H.F. Tobey, Little Hocking, Ohio 

E.Keyser, Thoroughfare, Va 

M. P. Ayres, Jacksonville, UK 

William P. Wheeler, Chittenango, N. Y 

B. Z. Wise, Middlcbranch, Ohio 

Do.... , 

William P. Wheel erVChittenango, N. Y 

M. P. Ayres, Jacksonville, Ul. . . . 

Rev. George B. Belcher, Hillsborough, Ohio. 
William P. Wheeler, Chittenango, N . Y 

Do , 

B. Z. Wise r Midulebranch, Ohio 

Bush G. Learning, Decatur, Nebr. 

I)o 

Bev. George B. Bcecher, Hillsborough, Ohio 

B. H. Phelps, Hartford, Conn .... 

William P. Wheeler, Chittenango, N. Y ..... 

W. J, Sharps, Baton Rouge, La 

William P. Wheoler, Chittenango, N. Y 

W. M. Meigs, Tippecanoe County, Ind 

Bev. George B. Bcecher, Hillsborough, Ohio 
William P. Wheeler, Chittenango, N. Y . 

B. Z. Wise, Middlebranch, Ohio ~. 

T. S. $old, West Cornwall, Conn 

Bev. George B. Beeeher, Hillsborough, Ohio 

E. Kiftyser, Thoroughfare, Va , 

W.M. Meigs, Tippecanoe County, Ind...... 

E. Keyser, Thoroughfare, Va 

A.G. .Richmond, Canajoharie, N. Y 

Drummond Bros., Warrensburg, Mo* 

A, G. Bichmond, Canajoharie, N. Y 

Bev* George B, Beeeher, Hillsborough, Ohio 

A. G- Bichmond, Canajoharie, N. Y 

Drummond Bros. , Warrensburg, Mo* * * - - . . 

A. G. Bichmond, Canajoharie, N» Y 

Drummond Bros., Warrensburg, Mo* 

Hon. W. S. Steele, Bockingham, N. C 

Hon. D. W. Aiken, Cokesbury, S. C 

Do 

W. B. Andrews, Willimantic, Conn . 

Hon. D. W. Aiken, Cokesbury, S. C 

Do .... ..... 

K, E. Bandell, Prospect, Ohio 

SOllGHUM SUGAES. 

William Hall, C entreville, Mich 

New TJlm, Minn . 



Drurnrooud Bros., Warrensburg, Mot . 
Captain Blakesloy, Saint Paul, Minn 



Date. 



Sept. 17 
Nov. 1 
Nov. 1 
Oct. 4 
Oct. 26 
Oct. 26 
Oct 26 
Nov. 16 
Oct. 4 
Oct. 22 
Oct. 26 
Oct. 1G 
Oct. 26 
Peb, 28 
Feb. 28 
Oct, 8 



Nov. 1 



Sept 21 
Sept. 20 
Oct. 20 
Sept 27 
Oct 26 



No. of 
analysis. 



Oct. 20 
Nov. 1 
Sept 20 
Nov. 1 
Oct. 2 
Dec. 8 
Sept 3 
Oct 22 
Sept 27 
Dec. $ 
Sept 22 
Dec. 8 
Deo. 31 



Jan. 6 



Dec. 31 
Sept 0 
Sept 9 
Dec. 8 



2009 
3306 
3362 
2731 
3260 
325G 
3257 
3546 
.2732 
3160 
3259 
3096 
3255 
3601 
3600 
2860 
3590 
3365 
3588 
2250 
2150 
2380 
2590 
3258 
3587 
8138 
3363 
2151 
3364 
2730 
3506 
1640 
3161 
2591 
3598 
2300 
3697 
3582 
3593 
3594 
3586 
3595 
3592 



3583 
1899 
1900 
3599 
3585 



Glucose. 



Per cent 
7. 05 
10. 00 
10. 35 

10. 70 
14.00 
16. 90 
16, 60 

13, 00 
14. 60 

14. 00 
3.6. 50 
17. 15 

22. 20 
16.20 
16, 65 
19. 10 

11. 60 
14. 75 
18. 00 

20. 40 

21. 50 

23. 80 
22.40 
32. 00 
22. 30 
21. 07 
16.85 
28.50 
28. 35 
29, 00 
29.00 
29. 09 

24. 61 
35.40 

35. 00 

36. 80 
50.35 



Surcose. 



Per cent 
55. 05 

60. 80 
60. 46 

61. 84 
67. 44 
75. 52 
70. 48 
52. 82 
56. 42 
53. 20 
59. 38 
56. 48 
70. 48 
50.74 
51. 54 
53. 10 
31. 73 
58.74 
48. 20 
47.12 
45. 12 
51. 35 
47.50 
56. 04 
38, 00 
34, 45 
38. 14 
41.80 
37. 66 
36.86 
35.40 
35. 87 
27.27 
33, 80 
32. 10 
33.44 
13. 50 



Polari- 
zation. 



58.3 



51.8 



48.6 
54.2 
56,7 



45.4 



.90 
2. 50 
10. 80 



85. 88 
87. 40 
59. 40 



46.0 
34.5 
30.9 
23.6 
21.2 
16.2 



12.0 



96.00 



Water. 



6.S0 



D.07 



* These sirups were made without defecation of the juice, and contained considerable gum and other 
impurities, 
t This sugar was quite gummy. 
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UTILIZATION OF WASTE PRODUCTS. 

The utilization of the by-products will tend to cheapen the production 
of sugar, hence it has seemed best to point out some uses of the sub- 
stances which are most likely to prove of value. 

The molasses, even after two crops of sugar have been separated, is 
usually sufficiently sweet and palatable to command a ready sale at 
profitable prices ; if, however, too much lime has been added in defeca- 
tion, or too high a heat has been employed in evaporation, the molasses 
will have a dark color ; it is still valuable for the manufacture of alcohol 
or vinegar, through fermentation, induced by ordinary yeast. Both 
alcohol and good vinegar have been made at this department, by simply 
diluting the molasses, adding yeast, and setting in a warm room. The 
alcohol can be readily separated by distillation at low heat j the vinegar 
is produced in the same manner as cider vinegar. 

The bagasse is a valuable fodder, being sweeter than ordinary grasses 
and sufficiently nutritious. A good article of paper pulp has been made 
from this bagasse by the usual methods employed by paper makers. 

A determination of the proximate constituents of the dried leaves, 
stalks, and bagasse is given below, from which it will appear that there 
still remains a large amount of sugar in the bagasse which the process 
employed failed to remove from the cane or stalks, also that the per cent, 
of starch compounds is greater in the pressed than in the impressed 
stalks, and that the percentage of nitrogenous matter remains nearly 
the same. Since the nutritive value of the pressed stalks is nearly if 
not quite equal to that of the impressed stalks, weight for weight, and 
as they are left in a mechanical condition suitable for their preservation 
as green fodder by the system of ensilage, it would appear desirable that 
experiments be made leading to their utilization for this purpose. 



Proximate analyses of stalks, hagasse, and leaves of sweet corn and sorghum, calculated to 

the dry suhstance. 







1 


If 


s 

1 


OB 
c« 

fH 

P* 


•r-4 


8 

i. 


1 

at 
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ft 
11 


§§ 
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1. 
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t 


r" 
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I 


1 


i 

a 


1 


I 


«> 


Organic acid, chlorophyll, 




5.39 


2.85 


1.47 


2,01 


1.11 


1.46 


3.29 


1.48 


color. 






















,04 


.33 


.44 


.35 


,84 


.40 


5. 05 


1. 67 


.54 




6.98 


6.00 


8.11 


5.11 


3*53 


5.75 


7. 91 


. 6.67 


5.20 




34. 73 


3& 14 


26.01 


10.30 


21.77 


10. 08 


8. 58 


9.37 


8. 21 




% 14 


1.57 


1.38 


2,04 


2,20 


1.33 


3. 82 


2.78 


4.54 




20. 34 


27.6? 


22.44 


31.40 


26.27 


23.16 


14.49 


21.22 


24.77 




4. 95 


4. 81 


6.90 


3.96 


3.87 


6.04 


13. 14 


10. 43 


11.34 


Alkali extract, hy differ- 




5.15 


6.09 


13.35 


15. 10 


22.26 


12. 08 


11. 98 


12.65 


ence. 






















16. 0.1 


16. 48 


19.82 


19.10 


20.66 


25.00 


17.98 


18.51 


20.83 


Ash, by ignition 


6. 55 


4.40 


5.90 


3. 80 


3.75 


4.87 


15.49 


14,08 


10.44 




100.00 


100. 00 


100. 00 


100,00 


100. 00 


100. 00 


100.00 


100.00 


100.00 



The leaves which are removed in stripping the stalks make an excel- 
lent green fodder, much relished by stock. 

The seeds furnish good food for farm animals. Proximate analyses 
have been made of the seed of two varieties of sorghum, the Early Amber 
and the Chinese, the results of which are given below. It will be seen 
that this seed differs but little in composition from the other cereals, and 
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closely resembles corn, and it will doubtless prove valuable as food for 
farm stock. 



Semis deprive! of liulla. 


Sorghum seeds, t 


Early A tuber. 


Chinese. 




JO, 57 


9. 93 




1. 81 


J.47 

a* 95 




4. GO 




1.01 


2. 70 




2. 04 


2. 64 




7, U 


0. 90 




1. 10 


. 72 




68. 55 


70. 17 




1. 48 


L 52 




100. 00 


100. 00 



It has been reported that sorghum seeds contain considerable tannin, 
which makes them less valuable as food. We believe that it will be 
found that the tannin is not present in the seeds themselves (certainly 
not in the seeds of many varieties), but in the hulls which inclose these 
seeds. These hulls are very readily separated from some varieties of 



The skimmings and lime precipitates from the defecated juices ■ 
less be valuable sources of nitrogen for fertilizing purposes, as they con- 
tain considerable amounts of nitrogenous substances in mixture with 
caustic lime and organic salts of lime. 

Proximate analyses have also been made of the scum and sediment 
obtained in defecating the juice, with a view of throwing light upon the 
chemical character of this important process. 
The results of these analyses are given below. 



Moisture 

Aah 

Chlorophyll and wax 

Sugars and amides 

Reains and trace albumen . . . 

Gum 

Albuminoids 

Humus-like substances, diif. 

Crude fiber 

Starch isomers 



Siberian 1 
lii wo pre- 
cipitate. 


Honduras 
limo pre- 
cipitate. 


Honduras 
sldiironngs 


9. 77 


7,69 


5. 72 


2i. m 


7.00 


14, 30 


17. CO 


8. 95 


14. 44 


10. 80 


43. 96 


15. 00 


3. 61 


3. 20 


5. 08 


6. O'i 


11. 40 


11. 10 


22. 58 


4. 55 


8. 05 


5. 73 


12.71 


5. 58 


2. 20 


.48 


5. 49 


Trace. 


Trace. 


15. IS 


100. 00 


100. 00 


100. 00 



The large amount of ash in Liberian lime precipitate and Honduras 
skimmings is due to the presence of considerable clay, which had been 




lime precipitate. 

The very great difference in these waste products is probably due al- 
most wholly. to differences in the manipulation of the juices. 

The sMnmings, obtained later in the clarification of the sirup, consist 
largely of sugar, together with some nitrogenous substances. When 
diluted with water, treated with yeast, and fermented in a warm place, 
thev have actually furnished very excellent alcohol and vinegar. 

It should always be remembered that with this crop, as well as with all 
others, it is wise "for the farmer to return as much as possible to the soil 
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in the form of manure. If, then, he can utilize these waste products in 
the feeding of stock and the production of stable manure and compost, 
the land -will be much less rapidly exhausted. In case it is not practi- 
cable to feed the bagasse, it furnishes, when dried, an excellent fuel for 
use in evaporation of the sorghum juices. The asbes thus produced 
should be carefully protected, under cover, from the action of rain, and 
should be again returned to the soil. 

"While it is true that sugar is formed from atmospheric substances {L e. y 
the water and carbonic acid in the atmosphere and soil), it is equally 
true that the sorghum plant cannot develop unless the soil can furnish 
proper amounts of ash ingredien ts and nitrogenous substances. Hence 
too great attention cannot be given to the proper maintenance of fertil- 
ity in the soil. Certainly many soils may produce a considerable nnm- 
oer of good crops without any additions of fertilizing materials, but the 
ultimate exhaustion of such soils by failure to replace the mineral mat- 
ters removed by crops is certain, and only a matter of time. We have 
in this country thousands of acres of land, originally good, which have 
been rendered almost sterile by this slipshod kind of farming, and it is 
time that more attention was given to this simple trutlf that the soil 
must furnish proper food to the plant, just as the farmed must furnish 
proper food to his animals. The failure to furnish suitable plant food in 
proper amount will result either in entire or partial failure of the crop. 

CONCLUSION. 

In conclusion we would say that the results this year, obtained from 
the very large number of analyses that have been made, fully confirm 
and greatly strengthen the belief that the economical production of 
sugar from' the juice of sorghum is both possible and exceedingly prob- 
able. We recognize the fact that this new industry has very much of 
conservatism to" contend with, and that there are inherent difficulties to 
be overcome, but we also know that this statement is equally true for 
all other great manufacturing operations. History shows that the estab- 
lishment of the beet-sugar industry in France and Germany was the out- 
come of not one year, but twenty years, of careful scientific work. Many 
experiments proved failures, and many men were found who said from 
the first that the manufacture of sugar from beets was a commercial 
impossibility. 

But in spite of adverse criticisms, partial failures, and the opposition 
of many interested parties, the beet-sugar industry did succeed, and 
to-day two fifths of the sugar consumed by the civilized world is manu- 
factured, at a profit, from sugar beets. 

We believe that the chances for the success of sugar production from 
sorghum are better than were the prospects of the beet-sugar industry. 

It must not be supposed, however, that all the practical questions 
arising in this connection have been, or even soon can be, solved. The 
development of a great industry is sure to bri ng to light many important 
questions bearing on the cheapening and simplification of manufacturing 
processes, and money is well spent for the honest and painstaking study 
of such questions. 

We believe it to be a wise and enlightened policy for this govern- 
ment to encourage the thorough scientific investigation of these great 
economic questions, which have so much to do with the financial pros- 
perity of the country. 
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Analysis of Corn Smut* . 
( UsHlago Maidis.) 

For the past two years corn smut has been used as a substitute for 
ergot, and varying reports have been received as to its therapeutic 
value. 

It has long been known that cattle frequently die from eating corn- 
stalks upon which this smut has been known to exist. "With a view ot 
determining the constituents of this substance, and its probable medical 
virtues, the following analysis has been made, 

PROXIMATE ANALYSIS OF CORN SMUT. 



Moisture ; volatile at 108-112° C 8. 88 

Sand , ... ... . 4, 01 

ASH. 

Soluble in water, 

Chlorine, CI .20 

Sulphuric acid, S0 3 . _ .27 

Phosphoric acid, P 2 0 5 , .71 

Alkalies, partly carbonates 2* 68 

, 3.86 

Insoluble in water. Soluble in MCI 

Lime, CaO * 07 

Magnesia, MgO „ .53 

Iron oxide, Fe 2 0 3 

Phosphoric acid, P 2 0 6 „ 25 

1. 20 

Insoluble in water and acid. 
Silica, SiOa » 41 

ETHER EXTRACT. 

Fixed oil 4, go 

Volatile amine body Traces 

EIOHTY PER CENT. ALCOHOL EXTRACT. 

Sohtble in water. 

Precipitated by ammoniacal lead acetate. 

Organic acid, as malic .67 

Yellow color 51 

Not precipitated by ammoniacal lead acetate. 

Glucose . i, GO 

lieddish extractive 4. 39 

Insoluble in xvatm\ 

Albuminoid matter .70 

Resin and red-brown color 2. 04 

9.84 

AQUEOUS EXTRACT. 

Albuminoid, coagulated by heat 70 

Gum m 34 

Sclerotic acid* 5.51 

* 6.55 

Color (yellow), organic acid and extractive Traces 

ACID EXTRACT. 

Starch isomers, by titration 12, 87 

ALKALI AND HYPOCHLORITE EXTRACTS. 

Albuminoids 12.95 

Other dissolved substances t • . 32] 67 

45.62 

UNDISSOLVED RESIDUE. 

Pure cellulose , , m mm % §q 



* This term is used provisionally ; as here determined, this substance was prepared 
exactly as recommended by Dragendorff for analysis of ergot, and it certainly con- 
tained nitrogen. The residue became dark brown on drying. 

tit is very probable that among these dissolved substances is included a very large 
proportion, if not all, of the real organic skeleton (corresponding to true cellulose of 
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PERCENTAGE ; COMPOSITION -OV PURK ASH. 

Soluble in water. 

Chlorine, CI 3.66 

Sulphuric acid, SO s 4. 94 

Phosphoric acid, PaOg 12.98 

Alkalies, partly carbonates 48. 99 

70. 57 

Insoluble in water. Soluble in 3CI. 

Lime, CaO... 1.28 ' 

Magnesia, MgO ......... 9.69 

Iron oxide, FeaOs - - 4. 57 

Phosphoric acid, P 2 0 5 6.40 j 

— 21.94 

Insoluble in water and acid. 
Silica, SiOst 7. 49 



100.00 

Of the constituents which have been separated, the following seem to 
be the most interesting and the most likely to have medicinal activity : 

Firstly. The fixed oil. This oil is of an orange-yellow color, peculiar 
odor; acrid taste, freely soluble in ether, moderately in alcohol, and is, 
apparently, a glycerine ether. It appears very similar to the oil of ergot, 
but is found in com smut in much smaller amount than in ergot, for, 
while ergot contains 30 per cent., corn smut contains only about 4.2 per 
cent. 

Secondly. Ether also extracts a volatile substance having a peculiar 
musty or fish-like odor, and a decided alkaline reaction. The amount 
extracted from one gram of the sample is equivalent to 0.1 cm 3 of £ normal 
acid. 

It -will be seen that the amount is very small. Upon distilling 50 
grams of corn smut with water in presence of 5 grams of barium hydrate, 
a .atrongly-smelling alkaline distillate was obtained, which neutralized 
4 cm 3 (approximately) of £ normal acid. 

Upon adding a slight excess of hydrochloric acid and evaporating the 
aqueous distillate to dryness, a small nearly white residue was obtained. 
When this was treated with absolute alcohol, a small portion remained 
undissolved. The filtrate upon evaporation weighed .0256 gram. 

The amount being very small, it was impossible to identify this sub- 
stance with certainty. 

The aqueous solution, when treated with platinic chloride and consid- 
erably concentrated, gave feathery crystals totally unlike the octahedral 
crystals formed by ammonium chloride,- hence ammonia was not present. 

Another portion of this aqueous solution of hydrochlorate, when 
treated with the usual alkaloid reagents, gave no precipitates ; hence 
the substance was neither an alkaloid nor was it trimethylamine. 

Thirdly. Eighty per cent, alcohol extracts 9.84 per cent, of organic 
matter. The solution, when evaporated and treated with water, is 
about three-fourths dissolved by cold water, to form an orange-yellow 
solution which has an acid reaction, and, when evaporated, a peculiar 
bland taste. It possesses no very characteristic properties. It contains 
no tannin, and, in fact, seems to be rather indifferent in its chemical 
properties. 

The organic acid forms a soluble barium salt, which yields barium 
sulphate equivalent to .67 per cent, of malic acid. 

ordinary plant organs) of the spores. Simple extraction -with dilute alkali even thrice 
repeated failed to remove all soluble matters, and the undissol ved residue was asbJack 
as the original sample. 

',' kafcarra<Ws aolution, acting cold, dissolved a considerable amount not removed 
by alkak, and the remaining well bleached residue had the properties of ordinary 
cellulose. It is quite likely that it was partly derived from extraneous woody matters 
m the sample. 
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The portion insoluble in water consists of an albuminoid substance, a 
■light-yellow resin and a red-brown color. The two latter axe soluble in 
ammonia, and the resin is precipitated by a slight excess of hydrochloric 
acid. 

If this alcohol extract be treated with water and allowed to stand for 
several days, it decomposes. 
/ Fourthly. After the use of ether and alcohol cold water extracts 0.55 
per cen t* 

The solution has a Hght-yellow color, a faint acid reaction, and, upon 
evaporation, leaves a red-brown hydroscopic residue. 

During evaporation a small amount of albuminous matter separates. 
If this concentrated solution be treated with an equal volume of 90 per 
cent, alcohol, this .albuminous matter separates, together with a small 
amount of gum. If this precipitate is separated by filtration, and the 
filtrate again concentrated to a small balk and treated with a large 
amount of 90 per cent, alcohol, a flocculent yellowish-white precipitate 
is produced, which amounts to 5.5 per cent, of the corn smut t$ken. 
If this precipitate be removed by filtration and the filtrate concentrated, 
there will be found a slight residue, of yellow color and add reaction. 

The amount of acid is too small for estimation, but it appears to be 
oxalic acid. The large precipitate caused by excess of alcohol resem bles 
sclerotic acid found by .Dragcndorff in ergot. 

When dried it is red-brown in color, ft is tasteless or nearly so, and 
contains nitrogen, and when ignited leaves a considerable ash. It is 
intended to investigate this further. 

Fifthly. After treatment with ether, alcohol, and water, the insoluble 
residue was boiled for several hours with about 300 cur* of water to 
which had been added 5 enr of concentrated sulphuric acid. 

The acid liquid thus formed had a yellow color and reduced Fehling's 
solution in proportion equivalent to 12.87 per cent, of starch. Corn 
smut contains no true organized starch, hence it is believed that these 
starch isomers may prove to be a portion of the easily decomposable 
cellulose of the corn smut itself. 

Sixthly. The residue still undissolved by the acid had a black color, 
and was considerable in amount, apparently equaling more than half 
the weight of the corn smut originally used. It was treated with a solu- 
tion containing 5 grains of sodium hydrate in 300 cm 0 of water. A heat 
below 100° C. was applied for six hours, and then the dark, black liquid 
was filtered and left a black residue. This residue was well washed 
with water and treated for two days with 300 cm 3 of Labarraque's solu- 
tion of sodium hypochlorite. By this means the black residue was per- 
fectly bleached and very greatly diminished in amount. The dark liquid 
obtained by the use of sodium hydrate, when treated with excess of 
hydrochloric acid, gave a dark-brown precipitate, which was not further 
examined. 

It is believed that the portion of the corn smut which corresponds to 
the true fiber of an ordinary plant was dissolved entirely or in greater 
part by the solutions of acid of soda, and of sodium hypochlorite which, 
were used, and that the residue of cellulose which remained was largely 
derived from the extraneous woody matters present in the original sam- 
ple of corn smut. 

The substances which seem m^st likely to have medicinal effect are 
the fixed oil, the ammo-like volatile substance extracted by ether, and 
the so-called sclerotic acid, extracted by water after the use of alcohol. 
The investigation of these questions would be of considerable interest, 
and it is hoped that reliable data will soon be furnished. 
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■J$X&ffl8ATLQfg OP TUB BOOT CXF BSKBERIS AQUIFOLIUM, VAKIETY 

eepens. " Oregon Grape Boot." 



This plant is found in. the mountainous regions of Oregon, California, 
Utah, Colorado, Nevada, and Montana, from which latter section the 
sample here examined was received. 

The roots as received were in broken pieces about afoot in length and . 
one-fourth inch in diameter j they had a brownish exterior layer, under- 
neath which was a bright yellow layer. The powdered sample has a 
bright lemon yellow color and a decided bitter taste. 

The root is said to be much used in form of decoction for the treat- 
ment of what is known as the "mountain fever" among the western 
miners. By them it is reported to be an efficient tonic and anti-periodic, 
capable of replacing salts of quinia in the treatment of malarial dis- 
orders. 

In 1837 a French physician, Piorry,* stated that he preferred a prop- 
erly made extract of the root of JBerberis vulgaris (a closely related plant) 
to quinia salts in all diseases where "he found the spleen enlarged in a 
patient suffering from ague, intermittent or hectic. 9 Some years later 
his former pupil, Dr. L. M. Klein, made further experiment's in treat- 
ment of fevers in Algeria, and he strongly conhrmed the statements of 
Piorry. As th e root of BerbcHs vulgaris (the common " barberry w of the 
Eastern States) is very similar in composition to the root of Berberis 
a^uifoUmny variety repens, the therapeutic action of the two is likely to 
he about the same, aiid the statements based on trials of the one are 
probably applicable to the other. Be this as it may, the fact remains 
that recent teals in this country seem to show that the tonic properties 
of Berb&ris aquifolimn are unquestionable,! and eclectic practitioners 
have long claimed that its anti-periodic virtues were equally well defined 
and established. v ' ■ . 

A careful chemical analysis of the powdered roots reveals the presence 
of two alkaloids, to which, in all probability, can be ascribed the medi- 
cinal effects of the roots. None of the other substances were of a char- 
acter likely to have any decided activity. 

The first alkaloid, bcrberma, is the substance to which the yellow color 
of the root is due; it is freely soluble in alcohol, moderately soluble in 
water and in chloroform and ether. Its. taste is decidedly bitter. It 
forms sparingly soluble lemon or orange yellow salts with sulphuric, 
hydrochloric, and nitric acids, and salts more freely soluble with acetic, 
phosphoric, and hypophosphorons acids. 

This alkaloid is removed, from the plant by water, much more readily 
if a little acetic acid is added. 

The alkaloid and its salts have been used as a tonic, and as an anti- 
periodic, and glycerine solutions of the alkaloid are still considerably 
employed in treatment of ulcerated surfaces. 

The second alkaloid is called " Oxyamnifrina ;* it is a white, bitter, diffi- 
cultly ciystallizable solid, which changes to alight yellow color if it is long 
exposed to theair in a moist condition. The presence of a littlecaustic or 
carbonated alkali seems to in tensify tins color, and may possibly cause 
the change. If this alkaloid be treated with dilute nitric acid in excess, 
and slightly warmed, it gives off nitrous vapors and is converted partly 
int%a yellowish-red resin-like substance, and a soluble substance much 
resembling berberina in color, and jjrecipitated by Mayer's solution.; It 

■-^lafrtok Odtober 5, 1872, p. 4987" • 

t A considerable amoun t; of literature on this subject may be found in tlie Therapeutic 
Gazette, Tola. I and II, Detroit, Mich. 
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may be possible that this alkaloid is closely related to Berber ina^ a simi- 
lar action occurs with liydraslina. 

There seem to be no statements regarding the medicinal properties of 
oocyaeanthina. As it is easily prepared the matter might readily be inves- 
tigated, It may be separated from the mother liquors, after herberina 
has been crystallized from extracts of Berberis aquifolium or B. vulgare, 
by adding a very slight excess of sodium carbonate solution with con- 
stant stirring. The yellowish precipitate should be allowed to separate ; 
it can then be washed on the filter until nearly free from herberina, dis- 
solved in dilute hydrochloric acid, and again precipitated by careful 
addition of ammonia. After washing and drying the substance is mod- 
erately pure. It may be further purified by crystallization fiaom alcohol. 
It cannot be crystallized from chloroform alone. 

The other chemical properties of these two alkaloids will be given later 
in this article. 

The yellow alkaloid herberina is geographically very widely distributed, 
plants containing it having been found growing in Europe, Asia, Africa^ 
and America. It is also found, probably in more natural orders, and also 
in more distinct plants than any other alkaloid— possibly cafieina may 
prove an exception. 

Of the natural orders, it has been found in Ranunmlacece, Anonacew y 
MemspermacecBy BerberidaceWj Rutacece, and Leguminosw. Thefirst five of 
the above natural orders are closely related, and it may prove that the 
presence of herberina, together with certain other alkaloids, maybe of ser- 
vice in the identification and classification of doubtful botanical specimens. 
Thus it is at present possible to distinguish chemically between the root 
of Hydrastis Canadensis (nat. ord. Ranunculacew), and the root of Ber- 
beris aquifolium or B. vulgaris (nat. ord. Berberidacew)^ for while both 
plants contain berberina, still this yellow alkaloid is associated in Hydras- 
tis with a white alkaloid (hydrastina), which gives quite different chem- 
ical reactions from the white alkaloid of Berberis (oxyaeanthina). A 
more complete study of this question would be of scientific and practical 
interest. 

The following is a proximate analysis of the roots : 
Proximate analysis of the roots of Berberis aquifolium, variety repens. "Qregm Gmpe Root" 



Moisture * 6.03 

Ash, soluble in water 1.03 

Ash, insoluble in water 2. 08 

g 71 

Crude fiber 23*33 

Albuminoids, insoluble in water and alcohol 3. 15 

Albuminoids, soluble in alcohol, insoluble in water 1. 68 

4.83 

Berberina* * , 2. 35 

Oxy acanthina* » 8. 82 

Black substance with oxyaeaiithina .23 

Resin, insoluble in ether, soluble in alcohol 1, 91 

Sugars (traces), organic acids (?), extractives, colors 4. 55 

Ether extract, chiefly wax 1, 36 

Gum and yellowish color . — „ mm m ± mm 5. 56 

Starch isomers, by titration 18. 05 

Substances extracted by acid and alkali t 25. 22 



100.00 



* These figures are probably a little too low, owing to the sparing solubility o£ the 
alkaloids or compounds which were weighed. The error probably does not exceed 0^ 
per cent* in either case, and is probably least for berberina, which was weighed as plati- 
num salt. The oxyacanthina was weighed as base, 

t Determined by difference. 
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In tbe following table are given some of the properties and character- 
istic reactions of these three alkaloids* It will be seen that the different 
solubilities of the platinum salts (18) and of the tannate (20), and the 
strikingly different color reactions, especially with sulphuric and molyb- 
dic acids (Eroehde^s reagent) (22), serve to make the distinction between 
hydrastina and owyacanthina comparatively easy and certain. 

Lack of material and of time prevented further chemical investigation 
of owyacanthina* 

Comparison of Berlerina, Hydrmiina, and Oxyacanthina. 



Properties and reac- 
tions. 



Berberina. 



Hydrastina. 



Oxyao&nthina. 



f> 
7 
8 
0 
10 
ft 
12 

13 

.14 
15 



16 
17 

18 
20 



23 

24 
25 



Color . 



C2pHnN04. 
Lemon or orange. 



Pure white 



Taste - 

Water . 

Absolute alcohol 

Com! 00 per cent, al- 
cohol 

Ether 

Chloroform 

Benzole 

Ammonia «••.., 

Soda 

Sodium carbonate 

Tinct. iodine. - 



Bitter. , 

Moderately soluble 

do..... 

Soluble. 



Nearly ta steless , 

Insoluble - , 

Soluble , 

do 



Iodine in iodide. 



Potas, mere, iodide . , 
Phosphomolylxlic add 



Potaa, cadmium iodide 
Picric add..... 



Platinum chloride 
Gold Chloride. 
Tannic acid , 



Cone, sulphuric acid. 



Sulphuric and inolyb- 
dic aeida. 

Cone, nitric acid 



.Fused zinc chloride. - 
Specific rotatory po vvcr 



Nearly insoluble 

Moderately soluble .. 

Nearly insoluble 

Soluble 

do. 

do... 

Dark red precipitate. 



Nearly black procipi- 
tate. 

Yellow precipitate 
Yellow precipitate ; 
soluble in ammonia. 



Yellow precipitate. ... 

Yellow precipitate in- 
soluble in dil.M^^^^ 

Yellow precipi tate sol- 
uble in HCI. 

Yellow precipitate, in- 
soluble ia HCI. 

Yellow precipitate, in- 
soluble in HCi or 
HCsHsOi. 

Yellowish-red , olive- 
gtecn. brown, olive- 
brown. 

Yeuow-brown, olive- 
green ; same warmed. 

Orange-red; no effer- 
vescence. 

Yellow; light brown'. . 



do 

do 

...... do 

Insoluble 

do 

......do 

Dark red precipitate. . 

Nearly black precipi- 
tate. 

Yellow precipitate — 
Brownish precipitate, 
not soluble in am- 
monia. 

White precipitate 

Yellow precipitate, in- 
soluble in ace tic acid. 

Yellowish precipitate, 
soluble in HCt 

Yellow precipitate, in- 
soluble in HCI. 

Brownish procipitato, 
soluble in HusHsOa 
but inaoluhlein HCI. 

Yel low, purple-brown, 
green. 

Deep green, brick-red, 
red-brown, dark cho- 
colate brown, 

Orangered : e fT e r - 
vesces ; brown, and 
darker. 

Light y e 11 o w i s h - 
brown. 

4-153.5 (in excess dil. 
HCI.) 



Ci$H2 3 NO«(?). 

C32H46N20ll(?). 

White; yellowish on ex- 
posure. 
Bitter. 

Nearly insoluble. 
Soluble. 

30 cold; 1 boiling. 

125 cold ; 4 boiling. 
Freely soluble. 
Soluble. 

Sparingly soluble. 
Moderately soluble. 
Nearly insoluble. 
Dark brown-red precipi- 
tate. 
Do. 

Yellowish precipitate. 

Brownish precipitate, 
insoluble in NH4OB, 
but turned dark-blue 
by ¥TH40H. 

"White precipiate. 

Yellow precipitate, in- 
soluble in acetic acid. 

Yellowish precipitate, in- 
soluble in HCI. 

Orange precipitate, in- 
soluble in HCI. 

Brownish precipitate, in- 
soluble in HCiH$da and 
dil. HCI. 

Brownish-purple, brown- 
er, more purple on 
standing. 

Purple? fades slowly; 
becomes yellow, then 
green. 

Orange-red; effervesces**, 
color permanent. 

Chocolate-brown. 



Examination of "Native Quinine." 



The sample was received from Western Pennsylvania, where it is said 
to be used as a substitute for quinia salts. It is said to be taken froin 
pine trees, on which it forms an excrescence. It was a white, soft, 
almost structure'ass wood, with fragments of scaly brown bark, resem- 
bling that of ^ine. It was almost impossible to powder the sample, as 
it was very spongy and gummy. Taste, at first, gummy, sweetish, then, 
after a time, quite bitter. Treated with hot water, the mass swells eon- 
siierably and forms a " mushy," thick mixture; if an equal volume of 
al<fohol be added a considerable gum is precipitated, together with the 
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small amount of fiber present. If the liquid be now filtered, and the 
filtrate evaporated to dryness, a red-brown resin, insoluble in water and 
quite soft and waxy, will bo found, together with a yellowish, bitter 
glucoside, which gives reactions like those of the " Conifer in," found in 
pine sap. An alcoholic percolate from this "native quinine" has a 
decided odor like vanilla. This seems to be due to the presence of 
" Vanillin" in small amounts. Vanillin is now artifically made by the 
oxidation, of the coniferin. contained in the sap of pine trees. In this 
ease the oxidation seems to have been effected in the decomposing wood 
itself. The sample is a good example of what is termed by botanists 
" a product of retrograde metamorphosis." In other words, it seems to 
be the result of a diseased condition, whereby the woody fiber of the 
pine has been almost entirely changed to gum, the coniferin partially 
oxidized to vanillin, and possibly the resin produced in unusual amount 
from the turpentine-like substances in the wood . The following determi- 
nations have been made : 

Resin 68. 15 

Albuminoids 3, 59 

Impure coniferin . 0. 09 

Gum, fiber, moisture, ash, by difference 22.17 

100. 00 

There seem to be no statements regarding the therapeutic value of 
coniferin, or of this " nati ve quinine." The testimony of competent physi- 
cians can only settle this question. 

Estimation op Tannin. 

Of the several methods tested in this laboratory for the quantitative 
estimation of tannin, in the different tanning materials found in the 
market, the volumetric one proposed by Esteourt and modified by L6- 
wenthal* has thus far given most satisfaction. This method depends 
upon the oxidation of a tannin solution by an acid permanganate solu- 
tion, a definite amount of indigo being added to serve as an indicator in 
the titration. In order to obtain, as nearly as possible, the reducing 
coefficient of the tannin of sumach leaves a.bout 100 grams of the latter, 
after being powdered, were treated as follows, with a view of procuring 
a sample of nearly pure tannin : An extract was made with hot water, 
which, after being evaporated to a small bulk, was added to enough 
alcohol to make the mixture about 80 per cent, alcohol; after filtering, 
this alcohol was in turn removed by evaporation, and the diluted, filtered 
solution treated with normal cupric acetate, which gave a soft brown 
precipitate of a compound of tannin and copper. This precipitate, after 
being separated and washed several times with water, was suspended in 
water and decomposed with sniphurcted hydrogen. The resulting cu- 
pric sulphide was filtered from the solution, the filtrate slightly acidified 
with sulphuric acid, and, after being neutralized by means of barium 
hydrate and filtered, was evaporated nearly to dryness, dissolved in 90 
per cent, alcohol, and then treated with sufficient ether to form about a 
10 per cent, ether mixture; a dark-colored precipitate of small amount 
was filtered off, and the solution evaporated upon ^.Hss plates. The 
dried residue was scraped from the glass in scales of a i-vther dark-yel- 
low color. This sample yielded 0.01 per cent, of ash, 0.8J per cent, of 
organic impurity, 7.25 per cent, water at 100° O. After making deduc- 
tions for th ese amounts, 1 gram of pure tannin required for oxidation 

* A. H. Allen's Coiaiaercial Chemical Analysis, vol. i, p. 292, 
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0*6239 gram of potassium permanganate, 1 gram of the latter requiring 
1p6#28 grams of tannin, 

A sample of gaBotannic acid, obtained in the market, was also tested 
in the same way, and, after making similar deductions for impurities, 1 
gram of the tannin required for oxidation 0.7153 gram of potassium per- 
manganate, 1 grain of the latter requiring 1.3981 grams of tannin, In 
carrying out these titrations, a water solution containing 0.5 gram of tan- 
nin in 1,000 grams was used, 35 grams of the solution being taken for 
each titration, to which were added 20 c. c. of a solution of potassium 
sulphindylate, containing about 7 grams of the salt per liter, about 1 
liter of water and a few drops of sulphuric acid. This was titrated 
with a one-fortieth, normal solution of potassium permanganate, this 
concentration giving much more constant results than stronger ones. 

In the above formula the indigo solution requires for oxidation about 
one-third of th e en tire volume of potassium permanganate used. This re- 
lation has been found to work as well as one in which the indigo present 
would require two-thirds of the volume of potassium permanganate 
used j the latter being given by some writers as the lowest ratio in which 
the indigo should be present in order to secure the complete oxidation of 
the tannin before the solution becomes bleached. When solutions of the 
above strength are used and the titrations carried out very slowly ? tak- 
ing at least five or six minutes for each one, this process serves as one 
of the best for the estimation of commercial tanning materials; the end 
reaction, indicated by a change of color from indigo- blue to straw-yellow, 
being quite distinct 

In testing a sample of bark or leaves, a weight of from 2 to 5 grams 
should he percolated with petroleum naphtha (boiling below 70° O*) in 
order to first remove as many substances not tannin as possible, and 
then the tannin extract should be made by percolating with 80 per cent* 
alcohol, the alcohol evaporated and replaced by water, this solution fil- 
tered and diluted to 200 or 500 cubic centimeters. Ten cubic centi- 
meters of this solution are then titrated under the same conditions 
as above described. The amount of permanganate required, less the 
amount necessary for oxidation of the indigo used, is the amount neces- 
sary for the oxidation of all reducing substances present in the extract 
One hundred cubic centimeters of the latter are now treated with, 
ammonio-cupric or ammonio-ftine acetate, and the tannin precipitated 
as a compound of tannin and copper or zinc. After standing a few 
minutes the precipitate is filtered off and the filtrate titrated in the 
same manner as the original solution. The amount of permanganate 
required to oxidize the entire oxidizable material of the extract less the 
amount necessary for the oxidation after the removal of the tannin, 
gives the amount reduced by the tannin alone. 

Examination of ^Hubbeli/s Lamokin Farm Stock Powder.' 

The following is a copy of a part of the claims for this powder, Thf 
sample received was in an ordinary cigar-box, price $1. 

Hubbell's Lamokin Fakm: Stock Powi>Er* t ~-Tho preventive and cure for all 
diseases of cattle, hlorsks, smcKT\ swink, and for all parasite affections. 

It has proved to bo also a euro for plku-uo-pnktjmonia and all other diseases 03? 
the blood, and of the vital organism of livestock of all kinds, and even a cure for 
the human system— a teaspoonfal in a wine-glass of water being a full dose for a& 
adult person, 

W. W. Hubbkll, iisryKNTOR, Lamokin Stock Farm, Appomattox -Co*, Va. 
• Post-office address, Concord Station P. (X, Campbell Co,, Virginia, 
Price, one dollar. 

The name is said to have been copyrighted in 1880, 
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A careful analysis gave the following figures : 



Sodium chloride (NaCl), common salt 85. 10 

Magnesium chloride (MgCL 2 ) * .1)8 

Potassium sulphate (KsSCM - 1 . 3 I 

Potassium carbonate (KsCOg) * 1 . 84 

Iron oxide (Fe 2 0 3 ), Silica (Si0 2 ), &o - « . 1.47 

Sulphur, S - 23.24 

Ammonium carbonate 5.74 

Wood charcoal, estimated - • y. 6t 00 

Organic matter, containing spent cloves and possibly (?) other aromatics 24. 62 



100. 0o 

The mineral substances above mentioned which equal less than 2 per 
cent- were not added as such, but were present as impurities in the com- 
mon salt or in the ash ingredients of the cloves. 

This powder may be quite closely copied by mixing the following sub- 
stances : 

Parts. 



Common salt 6 

Sulphur • — 4 

Spent cloves * - * 4 

Ammonium carbon ate * 1 

Wood charcoal • * 1 



These are all very cheap materials. 

While we have no opinion to express regarding the claims made for 
this powder it is quite evident that enough is charged to afford a very 
handsome profit. Common salt is worth from 1 to 2 cents per pound, 
sublimed sulphur 31 to 7 cents, and ammonium carbonate 20 to 23 cents. 
It is impossible to state prices for wood charcoal, or spent cloves, both 
of which, are very cheap. 



Examination of "Haas 7 Hog Cholera Remedy." 

Made by " Jos. Haas, V, 8,. Indianapolis, lnd. Received from Ezra Stetson, M. D,, 

Neponset, III. 

A pinkish powder which yields to water an alkaline solution contain- 
ing soap and a little lime. The following are the analytical results ; 

Moisture 2.08 

Clay - 4.26 

Iron oxide CEe s 0 3 ), traces of aluminium oxide (AI2O3) ... ♦ 6. 58 

Potash (EsO) - 4,25 

Sodium chloride (NaCl) 42 

Lime (CaO)~ 37.25 

Magnesia (MgO) 13. 66 

Carbonic acid (CG 3 ) 23. 53 

Sulphuric acid (S0 3 ) - trace. 

Organic matter of soap - - - 7, 97 

100.00 

The clay and iron oxide were combined as red ocher or colcothar. The 
following mixture will not vary greatly from the sample : 

Parts, 

Powdered soap 10 

Potassium carbonate I . - 5 

Bed ocher ...... - 12 

Chalk.. - 50 

Quicklime * - * - 10 

Calcined xnagnesi a 13 



100 
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In place of the first two ingredients might be substituted 15 parts of 
powdered soap. 

We very seriously doubt whether this "remedy" has any real value 
in treatment of hog cholera. 

Analysis of " Pacific Magic Polish." 

Received from Frank A. Forrester, San Luis Obispo, Cal. 

A wiiite smooth powder, very free from grit, and well adapted for pol- 
ishing brass, white metal, &c, but probably a little too sharp for silver 
or gold. 

The following is an analysis : 



Silica (SiO s ) ... , 70,23 

Aluminium oxide (AUOs), with trace of iron oxide (Fea0 3 ) 16. 55 

Lime (CaO) i. 06 

Magnesia (MgO) .59 

Potash (K s O) , lisa 

Moisture and undetermined .25 



100. 00 

Concentrated Cattle Food. 

Sample received from James O. Adams, Secretary of New Hampshire State Board of 

Agriculture. 

An analysis of this substance gave the following results : 



Per cent 

Common salt, NaCl 10. 90 

Total albuminoids 7* 35 

Fats extracted by ether " 5^9 

Moisture, fiber, ash, digestible carbohydrates 76. 66 



The average composition of flint-corn is : 

Percent. 

Total albuminoids 

Fats 

Digestible carbohydrates 
Moisture, fiber, ash.. .... 



100.00 

It appears, therefore, that this "concentrated" food is deficient in 
albuminoids, the most valuable food constituents in grains. Hence there 
can be little or no cotton-seed meal in the mixture. There seem to be 
present corn, oats, and foenngraeeum, together with common salt. This 
food probably has a little lower nutritive value than good corn meal. 

Minerals, Marls, and Fertilizers. 

Very many samples have been received, and a considerable number of 
analyses, complete or partial, have been made, in order that advice 
might be given those sending the samples. 

The question as to the fertilizing value of powdered limestone has 
been frequently presented, and the answer given has been that careful 
comparative trials are the most valuable guides to the solution of the 
question. If two contiguous equal pontions of the same ground in the 
same season are used in raising the same crop, and if one portion which 
has been treated with powdered limestone yields a decidedly greater 
crop, it is fair to suppose that the added limestone has been beneficial. 
10 A 



70!l9 
13.95 
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It hardly seems probable that the addition of pure limestone (carbonate 
of calcium) would add to the fertility of a soil already containing a large 
proportion of the same substance ; it might, however, be beneficial to 
add limestone to soils in which it is really deficient, 

Nearly the same remarks apply to the many shell-bearing marls which 
are received for analysis. It must be remembered, however, that many 
limestones and marls contain small amounts of potash and phosphates 
which have a positive value as fertilizers. The amount of these sub- 
stances in marls is seldom sufficient to warrant transportation for any 
considerable distance, yet it is probable that the farmer's time and labor 
would in many cases be compensated by an increase in crops sufficient 
to repay him for hauling the marL 

Different soils vary so greatly in their composition, and consequently 
in their needs, that it is not possible to here give advice which shall 
apply with equal force in each case. Nor is it always possible to tell 
with certainty from a chemical analysis of a soil just what would be the 
beSt treatment to be given it. Certainly much could be properly inferred 
from such analysis, but we wish especially to state that the results of 
actual, carefully conducted experiments will slioiv facts ivhieh are tcorth 
much more than volumes of theory. 

It must be remembered that field experiments are just as likely to 
lead to false conclusions as laboratory experiments, unless they are very 
carefully conducted. 

This department will gladly furnish advice at any time in order, if 
possible, to aid farmers who may wish to make careful trials of different 
fertilizing materials. The results of the various analyses that have been 
made are not deemed of sufficient general interest to justify their publi- 
cation here. 

Analysis of Soils. 



An examination has been made of two soils, sent to this division by 
Mr. Gill, tea importer of Baltimore, and said to be both suited to the 
growth of good tea. 

* U A" is from South Carolina ; it is a very dark-colored, sandy soil, con- 
taining pieces of half-decayed wood and bark. Of it Mr. Gill says : 
" It grows a better plant than I have elsewhere seen." 

"B ?; is from the best Oachar plantation in India. It is a very fine, 
light yellow loam. 

"A." "B." 

Fine soil (passing -fa inch) 96. 51 97. 48 

Coarse soil . 3. 49 2.52 

The fine soil consists of: 

Water . . 1, 460 1.180 

Organic and volatile 5. 660 5. 450 

Sand and clay mmmmm 88. 590 82, 740 

Alumina 2. 430 (5. 890 

Iron oxide „ , 830 3. 150 

Lime 320 .152 

Magnesia - 137 ,403 

Potash - ,006 .009 

Soda „ 001 .002 

Sulphuric acid 080 .000 

Phosphoric acid „ m 059 , 071 

99. 573 100. 047 

From the above analyses we should conclude that the India soil— 
u b was the better. It is, however, so much heavier than "A," that it 
may not be suited so well to plants requiring a light sandy soil 
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Analyses of Mineral and Potable "Waters. 

Much has been written regarding the quality of drinking waters, the 
methods of analysis, and the particular substances which render water 
unfit for daily use. As an outcome of much discussion and careful 
experimentation, we are now possessed of simple analytical methods 
which serve at least to show whether any particular sample of drinking 
water is likely to prove unwholesome; and there seem to be no well 
authenticated cases of disease which have been directly eaused by drink- 
ing water which has withstood the delicate tests that are now applied' 
in analysis. 

WELL WATERS. 

It may be well to here state, what are the usual constituents of or- 
dinary well water. Nearly all well waters contain a greater or lesser 
amount of dissolved gases; of these oxygen, nitrogen, and free carbonio 
acid are the principal. 

The oxygen and nitrogen are derived from the air ; but while the pro- 
portion of oxygen to nitrogen in the air is as one to four, the relative 
amount of oxygen in water is usually much greater. In fact, the oxy- 
gen is often present in amount twice that of the nitrogen in air, or as one 
to two. This greater portion of oxygen in water renders animal life pos- 
sible, and doubtless greatly aids the purification of the Avater by the 
destruction of dissolved or suspended organic matters. 

The presence of free carbonic acid in water renders it much more 
palatable. Perfectly pure water, or water which has been boiled long 
enough to expel all the dissolved gasos, has a very flat, insipid taste. 
All natural well or spring waters contain dissolved mineral substances. 
Ihe amount of these substances varies greatly, some specimens of water 
containing only one or two grains per gallon, while others are very 
heavily charged. In ordinary drinking waters the range is probably 
between ten and thirty grains in a wine gallon of 231 cubic inches. If 
much larger amounts are present the sample is usually regarded as a 
mineral water." The inorganic substances most frequentlv present 
in drinking waters are lime (OaO), magnesia (MgO), potash (:K 2 0), and 
and soda (N%0), as bicarbonates, sulphates, and chlorides. Next in fre- 

q ^ & J^L 0 J^ GX } l 7 en<ie is iron > wMcIi is dually dissolved as bicarbonate 
(*eU(.) 3 00 2 ), although it is sometimes present as sulphate (FeS0 4 ), espe- 
cially when its presence is due to the decomposition of iron pyrites (Fe&) 
through action of air and water. v ' 

If the iron is present as bicarbonate, it will, after a short exposure to 
the air, begin to deposit a yellow or reddish brown sediment of hydrate 

01 iron (l<e 2 lI(A) ; this deposit is causod by the escape of the carbonic 
acid which held the iron in solution, and by the action of the oxygen of 
the air. So, also, if water be boiled which contains bicarbonates of lime 
and magnesia, a sediment will soon form of ordinary carbonates of lime 
and magnesia, which are nearly insoluble in pure water, but are dissolved 
by water containing carbonic-acid gas. 

Now the u hardness" of water depends chiefly on the amount of dis- 
solved salts of lirao and magnesia. Hence boiling, which throws part 

2 S» s and ma S nesia out of solution, tends to make the water 
"soft." As is well known, a "hard" water is one which forms with 
ordinary soap an insoluble curdy substance, which is, in reality, noth- 
ing but an insoluble lime and magnesia soap, of no use for washing 
purposes. ° 

In many analyses of "hard" waters it is customary to give figures 



148 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



for "temporary hardness" and "permanent hardness." The sum of these 
two determinations is « total hardness" and is determined by action of 
a standard solution of soap on the unboiled water. The ''permanent 
hardness" is determined on the same volume of water alter boiling ; 
and "temporary hardness" is found by taking the difference between 
"total hardness "and "permanent hardness." The total hardness is 
expressed in degrees from 1 to 16. The latter figure corresponds with 
22.86 parts of calcium carbonate in 100,000 parts of water. 

Well waters sometimes, though rarely, contain lithium, caesium, rubid- 
ium, or bromine in very small amounts. 

In addition to the above-mentioned substances good well waters usu- 
ally contain very small amounts of organic matters. 

Probably no other substances have such a direct and positive bear- 
ing on the healthfulness of drinking water as these very organic mat- 
ters. As much, if not more, depends on the quality of these organic 
substances as upon their quantity. 

It seems to be fully proven that decaying nitrogenous substances are 
more prejudicial to the quality of drinking water than any other form 
of organic matter. These nitrogenized bodies pass through various 
stages of decay and are finally converted, in whole or in part, into am- 
monia and nitrites and nitrates, in which final state they are no longer 

hurtful. , , , A „ 

It must not be inferred from this that the simple detection ot ammo- 
nia, nitrites, or nitrates is an evidence that the water is good j in fact it 
is usually a bad sign, unless it can be shown that no other nitrogenized 
substances are present. . 

These three substances are a fair measure of the past contamination 
of the water, while the present impurity depends on the amount of those 
nitrogenized bodies which have not yet been converted into these harm- 
less substances. The actual estimation of the weight of these bodies 
is hardly possible, but it is perfectly practicable to determine the amount 
of ammonia they can furnish when appropriate methods are used. The 
ammonia actually present in the water is stated as "free ammonia " while 
that derived from the organic substances present is known as " albuminoid 
ammonia." Upon the amount of this latter substance may be based, in 
part, a decision as to the healthfulness of a given sample of water.* 

Another method is of value, more in showing the comparative amount 
of organic matter, or the ease with which it may be oxidized. This method 
depends upon the amount of oxygen (liberated from potassium per- 
manganate) which is necessary to f ally oxidize the organic matter in a 
given volume of water ; it is not applicable without correction to waters 
containing iron in solution. 

Considerable care and attention to the matter of time and tempera- 
ture are necessary in order that the results of this test may be of value. 
G-. W. Wignert has shown that an increase, either of time or tempera- 
ture 'caused the results to be materially increased. The presence of 
much combined chlorine in drinking water is a bad sign if the amount 
found is greatly in excess of the quantity present in waters from the 
same vicinity and geological formation which are undoubtedly free from 
sewerage contamination. If, by comparison with such samples, the sus- 
pected sample is found to contain an excessi ve amount of chlorides there 
is strong reason to suspect contamination from sewage or cesspools. 

*The "albuminoid ammonia" process of Wanklyn and Chapman is to be recom- 
mended. 
tAnalyst, March, 1881, p. 39. 
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In the same way the presence of phosphoric acid is a bad sign, especi- 
ally if the amount exceeds a mere trace.* 

It is obviously unsafe to fix definite arbitrary standards by which to 
judge any and all samples of drinking water; but if comparison of the 
sample being investigated with water of known healthfulness from the 
same region, shows the suspected sample to contain a marked excess of 
any of the above-mentioned suspicious substances, there is great reason 
to think the sample unhealthful. 

The a$$ear<moe of a specimen of drinking water may, or may not, be 
of value in judging of its healthfulness. Many perfectly clear samples 
are highly injurious, while, on the other hand, many turbid and unsightly 
samples are by no means bad. Thus the Potomac water furnished to 
the city of "Washington holds in suspension a small amount of clay which 
causes the water to be turbid and yellowish; but the health record of the 
city fails to show any unusual amount of typhoid and dysenteric cases, 
which are commonly believed to be increased where bad water is drank. 

The purification ofdrmkmgwaters by use of household filters is certain, 
provided the filters are properly constructed and are used intermittently. 

The ordinary sand and charcoal filters now extensively used are 
in nearly every case efficient. The chief point is that the filter should 
not be used continuously. If water is passed through the filters for 
several hours, and then the air is allowed to have free access to the 
filter-bed, the purification of poor drinking waters is prompt and quite 
complete; but if the filter is used continuously, it soon becomes clogged, 
the charcoal is rendered practically inert, and the filtered water is merely 
strained and only partially purified, f 

# From what has been said it appears that a careful analysis of drink- 
ing water is quite sure to be of great value in determining the question 
as to whether it is fit for domestic uses, provided only that good judg- 
ment is used in interpreting the analytical results. 

Again, careful filtration through charcoal of poor specimens of water 
will usually render them fit for use if free access of air to the filter-bed is 
allowed. 

MINEBAL WATERS. 

Mineral waters usually (lifter from potable waters in that they contain 
a much larger amount of dissolved*mineral substances. Many contain, 
in addition, large amounts of carbonic acid or sulphuretted hydrogen 
gas. For convenience the following somewhat imperfect classification 
is given. It includes most of the commoner waters now largely used : 

Classification of mineral waters. 

1. Saline waters. — This class includes cathartic and alterative waters. 

a. Cathartic waters frequently owe their effects to the presence of 
considerable amounts of sulphates, chlorides, or bicarbonates o& mag- 
nesium or sodium. 

&. Alterative waters have frequently an alkaline reaction, and nearly 
always contain considerable amounts of. alkaline salts (largely carbon- 
ates or bicarbonates). Of the alkalies, potash and soda are most fre- 
quently found in considerable quantities, while lithia, cassia, rubidia 

# See papers by O. Hehner, Analyst, August, 1880, p. 135. J. West Knights, 
Analyst, November, 1«80, p. 195. S. Harvey, Analyst, November, 1880, p. 197. 

^ See .article by Prof. A. B. Prescott, E. M. Reed, and Taefc Haucfc, ChenvNews, 
March 15, 1878, p. 107. ■ 
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are less frequently present and in very much smaller amounts. Barely 
iodine, bromine, or fluorine Eire found in traces. 

2. Chalybeate waters usually contain iron held in solution as bicarbon- 
ate, but under certain conditions the iron may be present partly or 
wholly as sulphate. These waters, especially the ones containing iron 
as bicarbonate, are considered to -be valuable tonics. 

3. Sulphuretted waters contain more or less sulphuretted hydrogen 
gas, which imparts a disagreeable odor and peculiar taste. Many of 
these waters contain large amounts of mineral matters, and their 
medicinal effects may be either tonic or alterative, or both. Their 
external use is frequently beneficial in cutaneous diseases. 

It is obvious that the analysis of mineral waters requires especial 
attention to the determination of the dissolved gases and mineral mat- 
ter j the determination of the character of the organic matter is less 
important than in drinking waters. 

The habitual use of mineral waters as beverages, without the express 
advice of a competent physician, is a practice by no means to be recom- 
mended. On the contrary, the repeated frequent use of these waters is 
very likely to lead to derangement of the stomach and the accompanying 
ailments which it is often supposed the mineral waters will prevent or 
cure. When intelligently used, however, there is no doubt that many 
diseases can be either alleviated or entirely cured by the use of mineral 
waters. 

ANALYSES OF WELL AND MINERAL WATERS. 



Comparison of Potomao water with water from the well at the Department of Agriculture, 







Parts per million. 






Well 


Potomao 






water* 


water. 




0.024 

0*042 
1602 
17.600 


0.016 
0.050 
1.424 
18. 000 






* - 



There is a striking similarity between the two samples, which, rather 
seems to show the well water to be derived from the same source as the 
Potomac water. The situation of the well is such that it is not improba- 
ble that it may be fed by infiltration from the river. Both samples may 
be considered good for drinking. The Potomac water was the more 
turbid at that time (October 23, 1880). 

Bepoet on the Yaeying Composition of Geasses and Lechj- 
minous Plants at Diffeefnt Stages op Development. 

Although a large number of analyses of single specimens of grasses 
have been made in the laboratory of the department during previous 
years, the known variability of composition at different stages of growth 
pointed to the necessity for the collection and analysis of series, illustrating 
the life history of the various species, in order to determine their value 
to the farmer, as far as chemistry can do so, if cut at longer or shorter 
intervals before complete maturity, No single analysis of a grass grown 
under restricted conditions of soil and climate can be of so general value 
as a comparison of the composition of the same grass at intervals in its 
growth, the results of which would probably hold good for very varying 
conditions of cultivation. 

The series which have been analyzed have been collected, with one 
exception, on the grounds of the department. Care was used that all 
specimens should be cut in each series under as like conditions as possi- 
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bl6 of soil and surroundings j nevertheless in a few cases the composition 
seems to have been influenced by variation in the circumstances of 
growth. Local deposits of manure and rubbish can easily produce such 
an effect, and often occur in the neighborhood of buildings and cities. 

The following species have been examined, with the results given in 
the tables. 
LEaUMINOS^ : 

I* Trifolium pmtense. Eed clover, two sets* 
II, Vicia sativa. Vetch, two sets. 

III. Medicago sativa. Lucerne. 
Gramine M : 

IV. Agrostis vulgaris. Eed top, two sets. * 
V, Phleum pratense. Timothy, two sets. 

VI. Dactylis glomerate Orchard grass, two sets. 
VII. Alopecurm pratensis. Meadow foxtail. 
VIII. Poa pratensis. Blue grass, three sets, 

IX. Poa compressa. English blue grass. 

X. Bromus mioloides. Schraders grass. 
XI. Bromus erectm. Upright chess. 

XII. Eolclms lanatus* Meadow soft grass. 

XIII. Arrhenatherum avenacmm. Oat grass. 

XIV. Setaria glatiea. Foxtail. 

XVi Anthomnthum odoratum. Sweet vernal grass. 
XVL Pestuca ovina. Sheep's fescue. 
XVIL Lolium ItaUctmu Italian rye grass. 
XVIIL Lolium perenne. Common darnel, rye grass. 

Examination and analyses of grasses and leguminous plants, 



First growth. 



4) 



When cut . . . 

H ei ght i n een t un oters . 
Per cent, of water in 
grass — „„., 



fresh 



Water 

Ash 

.Fat 

N. free extract . 
Crude fiber.".... 
N. X 0.25 



Ash .•....*„ 

Fat 

N. free extract . 
Cm rle fiber., 
H. X 6.25.. 



Totalttitrogen 

Kon-alhammoltl nitrogen 
l > er cent of if. non-albctiuinoid. 



Nutritive ratio . 



© SJ 

i -a 



o 



April 19 
25. 

82.8 

*7. 68 
t8.58 
7.03 
42. 00 

24. 50 

9. 20 
7. 02 
45. 50 

20. 54 

4. 25 
§■ 82 

m 3 

2.0 



<53 
Ml 



05 r 



Kay 4 

08. 

82.7 

9. 45 
8.05 
5.25 
42.30 
11.85 
23. 10 

8.89 
5.80 
40. 71 
13. 09 
25.51 

m 4.08 
1.14 

27.9 

2.1 



I 



'I 



Ma? 30 
51. 

70.9 

8.55 
7. 00 
4. 38 
47.42 
34, 55 
17.50 

8.31 
4. 79 
51. 85 
15. 01 
19.14 

3> 07 
1. 14 
37.1 

3.0 



§ 
o 

3 



Juno 1 
00. 

74.2 

8. 36 
6. 64 
4.23 
45.94 
18. 25 
16. 58 

7. 25 
4. 62 
50. 13 
19.91 

ia 00 

2.72 
.21 
7.7 

3.0 



1 



ft 



70. 
73.9 

a 15 
c.75 

3. 65 
49. 90 
17.55 
14. 00 

7. 35 

3. 97 
54.33 
19; 11 
15.24 

2.44 
.61 
25.Q 

V 3.8 



After- 
math. 



'•9 
S 

4 



^Tune 23 
20. 

82.3 

6.00 
10.56 

3.72 
41.78 
13. 10 
24*85 

11.22 
3.96 
44.45 
13.93 
20*44 

4.23 
145 
34.3 

1,8 



* Duplicate, 7.74. f Duplicate, 8.67, 8.38, 8.50. J Duplicate, 10.50. § Duplicate, .82. 
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Examination and analyses of grasses and leguminous plants — Continued. 



I.— -Trifolium pkatense. 



Aftermath. 



© § 

if 

6 g 



When cut 

Height in centimeters 

Per cent, of water in fresh 
grass 



Water 

Ash- 

Pat 

N. free extract . 

Crude fiber 

Iff. X 6.25 



Ash 

Fat 

1ST. free extract . 

Crude fiher 

N. X 6.25.. 



Total nitrogen 

Non*albtamaoi& nitrogen - «. . 
Percent, of N, non-albuminoid 



Hutritive ratio . 



June 27 

37. 



7. 35 
8. 25 
3. 08 
46. 87 
15.90 
18,55 

8.90 
3.33 
50.59 
17. 10 
20. 02 

3. 21 
.98 
30.5 

2.7 



6 
ft 



July 1 
40. 

73.4 

7. 40 
8.25 
3. 60 
46. 85 
14.65 
19.25 

8. 91 
3. 89 
50. 59 
15.82 
20.79 

3. 33 
1. 14 
34.2 

2.6 



ssl 



July 10 
40. 



7.20 
6. 90 
4.38 
52. 17 
14.30 
15.05 

7.43 
4.72 
56.22 
15.41 
16.22 

2.59 
.36 
13.9 

3.8 



>© 

© 



31 



s 



© 
ft 



July 15 
40. 



7. 30 
6.20 
4.38 
51.57 
16.55 
14.00 



4.72 
55. 63 
17. 86 
15. 10 

2.42 
.67 
27.7 

4.0 



II.— VlCIA 6AT1VA. 



fcJQ 



5§ 



April 23 

30, 

87.1 

6.05 
12.05 

3.90 
31. 96 
11.23 
34.81 

12. 83 
4.15 
34. 02 
11. 95 
37. 05 

5.93 
2.09 
35.3 

L0 



o 

% 



May 4 



r© 



as 



d 



21 



35. 


67. 


86.2 


83.9 


7.85 


7.86 


10. 68 


11.44 


4.05 


3.63 


35,69 


35.42 


14.08 


18.55 


27. 65 


S3. 10 


11.59 


12.42 


4.39 


3.94 


38.73 


38.44 


15.28 


20.13 


30.01 


25.07 


4.80 


4.02 


1.24 


1.47 


25.8 


36.6 


1.4 


1.7 



in,-MKI)lCAGO SATIVA. 



XV.— A.GROST1S VWiGAKIS. 



© 

PJ 



to 

!- 



© 

ft 



When cut 

Height in centimeters 

Per cent of water in fresh 
grass »-•- 



Water 

Ash 

Fat 

3ST. free extract . 

Crude fiber 

N. X 6.25 



Ash 

Pat 

1ST, free extract . 

Crude fiber 

AT. X 6.25 



Total nitrogen 

Hon-albuminoid nitrogen.., 
Percent, of K". non-albuminoid 

Nutritive ratio - 



15.25 
80.4 

7. 30 
10.72 

3. 88 
38. 80 
12. 00 
27.30 

11. 56 
4. 19 
41. 86 
12. 94 
29, 45 

4. 65 
1. 55 
43.3 

1.6 



a 

o 
© 



© 

*9 



a 

o 

0-7 

is 

A 



73. 

79.3 

8. 28 
8.92 
3. 95 
41.40 
17.85 
19.60 

9.73 
4.30 
45.14 
19.46 
21.37 

3.42 

.4^ 
11.7 

2.3 



June 1 

85. 

70.1 

6. 65 
6. 25 
2. 63 
47. 94 
20.78 
15.75 

6.70 
2.81 
51. 36 
22. 26 
16.87 

2.70 
.66 
24.4 

3.2 



o 
PI 



1* 



June 1 
42. 

67.8 

7, 15 
7.60 
3.50 
50,03 
19.47 
12.25 

8.39 
3.77 
53. 88 
20. 97 
13. 19 

2. 11 

,82 
38.9 

4.4 



© 
ft 



June 1 
58. 

68.1 

7.40 
6.80 
3.75 
50.12 
19. 33 
12.60 

7.34 
4. 05 
54.13 
20.87 
13.61 

2.18 
.80 
36.7 

4.3 



© 

■5 
1 



© 



June 19 
48. 

70.1 

6.65 
7. 05 
3.38 
50.84 
20.20 
11.88 

7. 55 
3.62 
54.46 
21.64 
12.73 

2. 04 
.54 
26.4 

4.6 



June 23 

45. 

61.4 

6. 45 
6. 80 
2. 68 
53.16 
20. 60 
10.31 

7. 27 
2.87 
56.82 
22.02 
11.02 

L76 
,53 
30.1 

5.4 
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When 'cut 

Height in centimeters 
Water in fresh grass.. 



IV,— AGBOSTI8 VULGARIS. 



s 



Water ......... 

Ash 

Pat *m 

N. free extract* 
Crude fiber .... 
3NT, X 6.25 



Ash . 

Fat 

N. free extract. 
Crude fiber .... 
X 6.25 



0?otal nitrogen 

Kon-albxunmoid nfirogen 

Per cent.xrf non-albuminoid , 

Hutrittye ratio 



July 1 

52.3 

6.05 
6.20 
3.30 
56.39 
18.25 
*9.81 

6.60 
3. 51 
60.02 
19.43 
10,44 

1.67 
.36 
21,6 

6.1 



a 

m 



July 1 
47. 
51.5 

5. 85 
6.35 
4. 00 
55. 43 
19.45 
8. 92 

6. 74 
4.25 
58. 88 
20. 66 
9.47 

1, 52 
.18 
11,8 

6,7 



i 



Prom poorer soil. 



a 

g 

P 



July 9 

55. 
57. 0 

5.75 
5.00 
2:58 
57.79 
20.50 
8.38 

5,30 
2.74 
61.32 
21.75 
8.89 

1.42 
.Q9 
6.3 

7.2 



June 16 
43. 
68.2 

7.25 
7.80 
3.60 
53.25 
19. 00 
9.10 

8.41 
3.88 
57.41 
20.49 
9.81 

1.57 
.28 
17.-8 

6.2 



I 

c4 



June 18 
53. 

58.8 . 

6.70 
5.45 
4.95 
54.57 
19. 05 
9.28 

5.84 
5.30 
58.49 
20.42 
9.95 

1.59 
.32 
20.1 

6.4 



When cut . 

Height in centimeters , 
Witter in fresh grass 



Water 

Abu 

Pat. ......... ... 

N„ free extract. 

Crude fiber 

K. X 6,25 



V.— PHLEUM F&ATKN8K. 



Ash 

If at 

3ST; &ee extract , 
Crude fiber..... 
H. X 6.25 ....... 



Total nitrogen 

Kpn^bnmmoidlnitrogen, 

Percent, of K. non-albuminoid . 



Kutrithre ratio . 



June 1 
42. 
70.7 

7. 85 
8. 00 
4.20 
50.05 
18. 35 
11.55 

8.68 
4.56 
54.31 
19,91 
12.54 

2.01 
£70 
35.0 

4.7 



f 


I 
1 


1 
I 


i 


M 
"pi 

1 


i 
1 




1 

i 

si 


ft 




* , 


f, 


June 1 
62, 
71.9 


June 23 
45, 
67.5 


June 23 
60. 
64.9 


June 18 
58. 
67,2 


8. 80 
5.85 
3. 10 
52. 22 
19. 18 
10.85 


6.80 
9. 15 
3.38 
50.51 
20. 53 
9.63 


5. 60 
5.70 
3,63 
54,01 
21.43 
9.63 


6. 30 
5. 30 
3. 35 
55. 22 
20.55 
9.28 


8.41 
3.40 
57,26 
21. 03 
11. 90 


9.82 
3.63 
54. 19 
22. 03 
10. 33/ 


6.04 
3,85 
57.21 
22,70 
10.20 


5.66 
3, 58 
58.93 
21. 93 
9.90 


1. 86 

,55 
29.5 


1.65 
.36 
21.8 


1,63 
.30 
18.4 


3U58 
.38 
24.0 


5.1 


5.0 


6.0 


a 3 



f 



i 

June 18 
52. 
77.8 

5.95 
f9. 90 

3.20 
47.09 
22.48 
11.38 

10.53 
3.40 
50.07 
22.90 
12.10 

1.03 

: ,51 

26,4 



44 



'Implicate, 9,93. 



f Duplicate, 10.20. 



{Duplicate, .70. 
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V.— Phleum pra- 

TENSB. 



VI.—DaCTYLIS CiJLOJIEiiATA. 



Poorer soil. 



o 
ft 



When cut 

Height in centimeters 

Water in fresh grass 

Water * 

Ash 

Fat 

free extract 

Crude fiber 

N. X 6.25 

Ash., 

Pat 

N, free extract 

Crude fiber 

N. X 6.25— 

Total nitrogen . 

Non-albuminoid nitrogen — . 
Percent, of N. non-albuminoid 

Nutritive ratio 



June 4 | July 1 
60. i 70. 
03. 4 71. 9 



© 
O 



ft 



7. 05 
6. 10 
3. 67 
53.43 
21. 87 
7.88 

6. 50 
3. 95 
57. 48 
23. 53 
8.48 

1.36 
.30 
22.0 

7.2 



C. 10 
5. 30 
2. 80 
57. 35 
21. 45 
7. 00 

5,04 
2. 98 
01. 08 
22. 84 
7.40 

1.19 
.30 
30.3 

8.6 



April 23 
35. 
78.8 

5.75 
9.70 
3. 88 
47. 04 
17. 68 
15. 05 

10. 29 
4. 12 
50. 86 
18. 76 
15. 97 

2. 49 
1, 01 
40.6 

3,4 



Pi 



o 



May 4 
55. 
79.3 

7.35 
7. 65 
2. 90 
50. 99 
21.48 
9. 63 

8.26 
3. 13 
55. 04 
23. 18 
10. 39 

L 63 
*. 00 
0.0 

5.0 



ft 



© 



May 13 
87. 
77.3 

6. 40 
7,55 
3. 03 
50. 32 
23. 78 
8. 92 

8. 07 
3. 24 
53. 76 
25. 40 
9.53 

1. 53 
.16 
10.5 

6.0 



1 
© 

3 



June 1 
125. 
73.5 

8, 84 
8.21 
2. 58 
48. 00 
24. 85 
7.62 

9. 01 
2.83 
52. 65 
27.20 
a 25 

1.32 
.33 
25.0 

C.7 



When cut „ 

Height in centimeters. 

Water in fresh grass , 

Water 

Ash . 

Pat 

N. free extract 

Crude fiber 

N. X 6.25.. 

Ash 

Fat 

N. free extract ♦ 

Crude fiber 

N. X 6.25 

Total nitrogen 

Non-albummoid nitrogen 

Percent, of N. non-albuminoid 

Nutritive ratio 



VI.— PACTYLT8 GLOMJEKATA. 



Later growth. 



'•4 

OS o 

6 



June 18 
80. 
66,9 

6. 25 
8,10 
3. 73 
47. 00 
23. 13 
11.73 

8. 64 
3, 98 
50. 20 
24. 67 
12.51 

1. 9.0 
.77 
38.7 

4.3 



c3 

I o 

OO © 



June 23 
75. 
00.2 

6. 65 
15. 60 

3. 38 
53. 52 
22. 80 

8.05 

6.00 
3. 62 
57. 34 
24. 42 
8.62 

1.38 
.42 
30.4 

7.1 



o * 

COT* 

. 

o « 

ft 



July 1 
75, 
62.3 

6.40 
6.30 
3,13 
53. 86 
23.48 
6.83 

6.73 
3, 34 
57.54 
25, 09 
7.30 

1.16 
.45 
38,8 

8.3 



V3X— AUJPECUKUS PKATEN6IS. 



•g-a 

w s 
1 ft 



April 19 



77.1 

}8. 75 
||8. 40 
4. 28 
47, 60 
no, 62 
14.35 

9*21 
4. 69 
52. 16 
18. 21 
15. 73 

2.52 
.66 
38.2 

3.6 



© 
9 



ft 



April 19 



76.7 

§9.83 
117.12 
4. 02 
46. 58 
20. 20 
12. 25 

7. 90 
4. 46 
51.66 
22, 40 
13.58 

2, 17 
.53 
40.9 

4.1 



1 



May 1 



60.0 

7. 70 
7. 15 
3.10 
50. 12 
21. 95 
9.98 

7. 75 
3. 36 
54. 30 
23.78 
10. 81 

1.73 
.00 
0.0 

5.3 



8 
o 
o 

3 



May 12 



66.6 

8.58 
7. 47 
3. 20 
49. 69 
23. 18 
7. 88 

8.17 
3. 50 
54.35 
25.36 
8. 62 

1. 38 
.07 
5.0 

6.7 



♦Duplicate, 0. 3. 



f Duplicate. 5.40, 
II 8.60, 8.20. 



{Duplicate, 8.70 and 8.10, 
Tl 16.90, **7.10 and 7,15. 



§10.00 and 9.65, 
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Date of cutting 

Height in centimeters 

"Water in fresh grass . , 

Water. . 

Ash ... 

Fat* ; 

N. free extract ....... 

Crude fiber . 

N. X 0.25..... 

Ash 

Fat „ 

N, free extract 

Crude liber . 

N. X 6.29..,..,: 

Total nitrogen 

Non-albuminoid nitrogen 

Per cent of & non-albumiuoid . 

Nutritive ratio m 



Height in centimeters 
Water in fresh grass 



Water ... 

Ash 

Pat....... 

N« free extract . 
Crude fiber 

sr. x a 25, 



Ash,.... 

Fat... „ 

N» free extract- 
Crude fiber...., 
N. X 6. 25 



Total nitrogen 

Non-albuminoid nitrogen 

Percent of N.rion-albuminoul. 

Nutritive ratio 



VIII.— Poa pbatenbis. (Grown on the department grounds.) 



Set No. 1.— Grown on good soil. 



98 fSD. 

Si* 



April 23 
20. 
70.7 

6. 65 

7. 53 
4. 50 

45. 50 
17. 20 
18. 56 

8. 07 
4. 88 
48.74 
18.43 
19.88 

3.18 
,48 

ioa 

2.7 



<2.s 
i £ 
i « 

in « 

"I 



pi 

ft 



May 1 
30. 
70.8 

'7.15 
5. 17 
3.78 
47. 65 
21.20 
15; 05 

5. 57 
4. 07 
51.32 
22.83 
10.21 

2.68 
.30 
11.2 

3.4 



o 



May 21 
70. 
71.9 

6. 98 
7.72 
8. 68 
47. 84 
22. 10 
11. 73 

8.30 
3. 90 
51. 43 
23.70 
12. CI 

2.01 
.02 
1.0 

4.4 



CD 



June I 
70. 
55.9 



Date of cutting, . . , „ . , £ UBe 1 



Poa Pkatensis. (Grown on 
the department grounds.) 



Set No. 3.— Grown on poor 
soil 5 wayside, 



H 
1 M . 



Oh 



05. 
65. 4 

7,35 

a 70 

3. 03 
51,99 
22. 10 

6.23 

7. 23 
3. 92 

5a 12 

23.85 
8.88 

1.42 
.25 

17, a 

6.8 



d 



May 19 
70. 
Ofi. 2 

6,15 

7.25 
3.20 
51.92 
21.08 
9. 80 

7.73 
3.41 
55.32 
23.10 
10.44 

1. 67 
.14 
&4 

5.G 



•91 



6 



June S 
75. 
54.0 

7. 45 

5.75 
3. 25 
54.21 
22. 53 
(181 

6*21 
3, 51 
58,58 
24. 34 
7*36 

1.18 

as 

12.7 
8.4 



7. 55 
5. 90 
3. 93 
48. 57 
22. 50 
11. 55 

6.38 
4.25 
52. 54 
24.34 
12.49 

2. 00 
.37 
18.5 



4.5 



Set No. 2.-Grown 
on poor soil. 



April 27 



1i 

*. Q 



6. 95 
6. 15 
3. 65 
51. 47 

20. 40 
11. 38 

6. 61 
3. 92 
55. 32 

21. 92 
12.23 

h 96 
.12 

ca 

4.8 



May 8 
65. 
69.0 

6.00 
6.60 
2.68 
53.44 
23. 93 
7.35 

7.02 
2.85 
56.85 
25.46 
7.82 

L28 

ao 

7.8 
7.6 



POA PitATKNSIS. 



Set No. 4, from J. D. Waldo, 
Quincy, 131. 



I 

CO* fQ 
r-i 

O 

ft 



May 10 



6.15 
7.90 
4. 08 
42.55 
20. 53 
. 18. 19 

8.42 
4. 99 
45.34 
21.87 
19.38 

sao 

20.3 
2.6 



og 

CO o 



May 17 



5.95 
7.37 
3.55 

45. 51 
*23.45 

14. 19 

7.82 
3.77 
4a 39 
24.93 
15,09 

2.41 
.51 

21a 

3.5 



6 



May 27 



5.15 

a 60 

3. 13 
49. 81 
121.58 
11.73 

0.07 
3.30 
52.51 
22.75 
12.37 

L97 
.35 
17.3 

40 



* Duplicate, 23.20. 



t Duplicate, 22.25. 
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When cut.. 

Height in centimeters . 
Water in fresh grass . . 



Water 

Ash 

Fat 

jST. free extract. 

Crude fiber 

N. X6.25 



IX.— Poa compressa. (Poor soil.) 



o 
Pi 



A.sh ■ <.«»*»*,•■ 

Fat 

IT. free extract . 
Crude fiber — 
N. X 6.25J 



Total nitrogen - - . * . 

Non-albuminoid nitrogen . 
Per cent, of N.non-aibuminoia 



Kutritive ratio . 



June 1 
14. 
67.9 

8.29 
7.11 
4. 85 
53. 27 
10. 68 
0.80 

7. 75 
5. 29 
58, 08 
18. 19 
10. 69 

1.71 

*, 10 
5.8 

5, 9 



3 
I 



June 1 
28. 
68.7 

7.50 
6. 30 
4. 08 
51,04 
19. 70 
11.38 

6. 81 
4.41 
55.18 
21. 30 

12.30 

1. 97 
,02 
26. 4 

4.8 



June 17 
80. 
70.7 

6. 35 
5. 70 
4. 23 
54. 41) 
17.35 
11. 88 

0.08 
4.52 
58.38 
18. 53 
12.69 

2.03 
t. 45 
22.3 

4.0 



i 

% 
U 



o 

ft 



June 23 
30. 
51.8 

6. 40 
4. 80 
3. 60 
59. 80 
17. 00 
8.40 

5.13 
3.85 
63. 89 
18. 1G 
8.97 

1.43 
.35 
24.5 

7.5 



X.—BROMUS UNILOIPEB. 



■8 



o 



April 23 
35. 
80.0 

7. 65 
9. 83 
4. 65 
45. 00 
17. 12 
15.75 

10.65 
5. 03 
48. 73 
18. 54 
17. 05 

2. 73 
1. 06 
38.8 

3.2 



f— i 



May 4 
64. 
75.4 

7. 80 
8.25 
3. 10 
47. 05 
20. 50 
13.30 

8. 95 
3.44 
51. 03 
22.22 
14. 36 



23 



% 31 
55 
8 



3.8 



When cut- ... 

Height in centimeters , 
Wafer in frefch grass . - 



Water.-, - 

Ash,.. 

Fat... 

-2f, free extract. 

Crude fiber , 

H.X6j25 



Ash 

Pat— 

IT. free extraot. 

Crude fiber 

N. X 6.25 



Total nitrogen 

Non-albuminoid ....... 

Percent, of X. non-albuminoid 



X— Bromus UNI- 

LOIDBS. 



Nutritive ratio. 



3d.— -Bromus erbctus. 



o 



May 13 
76. 
79.4 

7.10 
8. 60 
3. 68 
47. 81 
21. 08 
3.1. 73 

9.26 
3. 96 
51.46 
22. 69 
12. 63 

2.02 
.34 
16.8 

4.4 



* 

© 

& 

u 

<v 

% 

1 

© 

w 


i 

o 

H 

V 
02 
« 

s 

© 


t5> 

s 

© 

<i> 

t 

© 


1 

P-t 

<s 

1 


| 
o 
o 

r~* 

s 

«? 

o 

A 


1 

£ . 


B 
o 
© 

65 
1 

ci 

6 
ft 


June 1 


June 1 


April27 


May 8 


May 12 


May 19 


Jane 1 


76. 


85. 


35. 


CO. 


68. 


68. 


75. 


67.5 


64.7 


85.5 


74.3 


72.2 


63.7 




7.90 


7. 05 


7. 90 


8. 35 


7.88 


6.28 


6. 60 


6. 15 


7. 95 


7.95 


6.65 


6.82 


7.22 


7.95 


2. 18 


1.95 


3.38 


3.00 


3.43 


2.63 


2.73 


50.40 


55. 50 


41. 69 


47.67 


49.17 


52. 66 


52. 59 


23.33 


#8.45 


24. 55 


23,13 


22. 55 


22. 98 


22. €8 


9.98 


9.10 


14.53 


11. 20 


10.15 


8. 23 


8.05 


6.68 


8.55 


8.63 


7.26 


7. 40 


7.70 


8. 51 


2.37 


2.10 


3.67 


3.27 


3.72 


2.81 


2.92 


54,79 


59.71 


45. 27 


52.01 


53. 38 


56.19 


56. 32 


25.33 


19.85 


26. 65 


25.24 


24. 48 


24.52 


23. 64 


10,83 


9.79 


15.78 


12.22 


11.02 


8.78 


8. 61 


1,74 


i.57 


2.52 


1. 95 


1. 76 


1.41 


1.38 


.35 


.33 


,43 


.24 


.09 


.34 


.40 


20.1 


21.0 


17.1 


12,3 


5.1 


24.1 


29.0 


5.3 


6.3 


3,1 


4.8 


5.2 


6.7 


7.0 



* Duplicate, . 10, 



\ Duplicate, - 42* 



{Duplicate, 19,10. 
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When cut 1 

Height in centimeters. 
Water in fresh grass.., 



Water 

Ash 

Fat... 

iN.free extraot. 
Crude fiber.... 
If. X , 



Ash. , 

Fat..,. 

3SF. free extract „ 
Crude fiber ... « 
N.X6.25 



Total nitrogen . 

Hon-albumfiioid. nitrogen. ........ 

Per cent* of N. non-albuminoid . 



3futritfre ratio. 



XII.— Holchus 

LANATUS. 



bfl 

3 

O 

I 



April 2 



82,3 

0.45 
0,04 
4.10 
40.33 
36. 88 
11. 20 

9.98 
4.53 
64.48 
18.64 
12.37 

1.98 
.21 
10.0 

4.8 



I 
1 



O 



XIH.—Arrhbna- 
thekum avi&na- 

CBUM. 



May 25 
72. 
50.6 

7.43 
7.62 
3.60 
51.39 
23.15 
6.81 

8.23 
3.89 
55.52 
25. 01 
7.35 

1. 30 
.60 
46.2 

8.1 



Hay 25 
85. 
62.3 

6.27 
7.43 
3.78 
51.40 
22. 80 
8. 23 

7. 93 
4. 03 
54.93 
24. 33 
8.78 

1.41 
.15 
10.6 

6.7 



4 



i 



June 4 
60. 
74.4 

8. 05 
7.25 
3.85 
47.59 
19.78 
13.48 

7.88 
4.19 
.51.76 
21.51 
14.66 

2.35 
.96 
40.9 

2.8 



XIV.— Setahia 

GLAUCA. 



§ 
© 

I 



July 1 
50. 
74.2 

4.55 
10. 35 

2.23 
45.93 
SO. 70 
*16.24 

10,84 
2.34 
48.12 
21.68 
17. 02 

2,72 
1. 00 
36.8 

3.0 



i 



July 24 
80. 
68.4 

5.05 
6.90 
2.53 
52.49 
24.45 
8.58 

7.27 
2.66 
55.23 
35,75 
T. 04 

1.44 
.41 
28,5 

6.4 



When cut 

Height in centimeters . 
Water in fresh grass... 



Water 

Ash... 

Fat..,. 

free extract. 
Crude fiber .... 
K. X 6.25 



Ash 

Fat..... 

free extract. 
Crude fiber 
2ST.X6.25...... 



Total nitrogen 

$f on-albuminoid nitrogen...... 

Per cent of K. non-albuminoid 

KutritlTe ratio , 



XV^Anthoxanthon obobatum. 



I 



May 1 
15. 
76.9 

7.50 
5.91 
3. 95 
56.96 
15.88 
9.80 

6.39 
4.27 
61. 58 
17.17 
10,59 

1.70 
.06 
3.5 

6.2 



Ma^ 1 

7a8 

7.65 
6.55 
3. 10 
54,90 
19.05 
8.75 

7.09 
3.36 
59.45 
20.03 
9.47 

1.52 
.15 
9.9 

6.6 



I 
I 

3 



Juno 19 

45. 
69.9 

6.45 
6. 80 
4.55 
49. 96 
19.80 
12.44 

7.27 
4. 86 
53. 40 
21.17 
13. 30 

2.13 
.51 
23.9 

4.4 



July 19 
55. 
5|^ 

6.80 
5.40 
3. 80 
54.07 
23.30 
6.63 

5. 79 
4. 08 
58. 02 
25.00 
7.11 

1.14 
• 35 
30.7 

8.7 



XVI. — Festuca 
ovnu. 



April 27 

25. 
70.0 

8.40 
5. 93 
3.95 
49.47 
18. 60 
13. 65 

6.47 
4.31 
54. 00 
20.31 
14.91 

2. 38 
.12 
5.0 

3.9 



i 

I 

I 

1 



May 8 
36. 
65.4 

5.90 
5.09 
3. 40 
53.72 
23.60 
8. 23 

5.41 
3.61 
57.33 
25.10 
8.75 

1. 40 
.06 
4.3 

6.9 



•Duplicate, 16.41. 
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XYI, — Festuca ovina. 



When cut 

Height iu centime tora 

Water in fresh grass 

Water............ 

Ash 

Fat 

N. tree extract 

Crude fiber 

N. X 6.25 

Ash 

Fat.. 

Kfree extract 

Crude fiber 

H.0.25 

Total nitrogen 

^on-albummoid nitrogen 

Percent, of non-albuminoid 

Nutritive ratio 



XYH— LOLIUM ITALICUM, 



-Before bloom. 


—In bloom. 


—After bloom. 


-Head invisible. 


-Head ju3t out. 


-Fall bloom. 


-After bloom. 


-<* 


o 




t 

d 






cd 


d 


© 




& 


d 
ft 


& 


d 


& 


May 12 
45* 
67.0 


May 21 
40. 
53.7 


June 1 
47. 
53.9 


April 27 
55. 
82.3 


May 21 
75. 
82.7 


May 26 
90. 
78.0 


June 4 
92. 
71. 5 


5. m 

5. 65 
3. 23 
52. 20 
24. 15 
8. 92 


6. 25 
5. 25 
2. 35 
54. 57 
22. 30 
9.28 


7.85 
6. 05 
2.83 
52. 61 
22. 08 
8.58 


7.00 
12.35 

4. 55 
39. 10 
16.88 
20.12 


8. 25 
10. 45 

3. 50 
44. 72 
19.95 
13. 13 


5. 82 
10. 38 

2. 18 
48. 72 
19. 25 
*13. 65 


7. 82 
8.08 
3.67 
49.60 
20. 15 
10.68 


6. 00 
3.43 
55. 44 
25. 65 
0,48 


5. 60 
2. 51 
58. 20 
23. 79 
0. 90 


6.57 
3. 07 
57. 09 
23. 96 
9.31 


13.28 
4.89 
42.04 
18.15 
21.64 


11. 39 
S. 81 
48. 74 
21. 75 
14, 35 


11. 02 
2. 32 
51. 73 
20. 44 
14. 49 


8. 76 
3. 98 
53, 81 
21. 86 
XL 59 


L 52 
.16 
10.5 


1.58 
.27 
17.1 


1. 49 
.27 
18.1 


3. 46 
.67 
19.8 


2.29 
.39 
17.0 


2. 32 
.18 
7.8 


L85 
.43 
23.2 


6.2 


6.1 


6.5 


2.2 


3.7 


3.7 


5.0 



When cut 

Height in centimeters 

Water in fresh grass. 

Water.... 

Ash.. 

Fat I . . . — 

N.free extract 

Crude liber 

N. X 6.25 

A*h ...... 

Fat 

N. free extract.. 

Crude liber 

N. X 6.25 

Total nitrogen 

Non-albuminoid, nitrogen 

Per cent, of N. non-albuminoid 

Ku trill ve ratio 



XVIH.— LOLIUM PXBSXHB. 



! 
i 

CO 

& 


.a 

s* 

\ 

CO 
CO 

& 


4» 
O 

a 

f 


i 

e 
a 

1 

& 


J 

<s> 

1 

c6 


May 1 


May 4 


May 4 


May 12 


June 1 


35. 


28. 


30. 


55. 


52, 


78.6 


82.4 


74.0 


76.4 


63.1 


7. 00 


7. 75 


7.05 


6.60 


7. 95 


8. 05 


8. 75 


7.40 


7. 85 


6.90 


3. 33 


4. 00 


3.38 


3.50 


2.43 


53, 67 


50.82 


52.75 


51. 30 


52. 32 


17, 10 


16. 61 


19. 10 


22. 35 


23.40 


10. 85 


12.08 


10. 32 


a 40 


7. 00 


8, 66 


9.48 


7,96 


8.40 


7. 50 


3. 58 


4. 34 


3.64 


3. 75 


2. 64 


57. 70 


55. 08 


56. 75 


54. 93 


56. 84 


18. 39 


18. 00 


20. 55 


23. 93 


25. 42 


11. 67 


13.10 


XL 10 


8. 99 


7. 60 


1. 87 


2.09 


1.78 


L 43 


L 21 


,28 


.39 


.33 


.09 




15.0 


18.7 


18.5 


6.3 




5.3 


4.5 


5.4 


6.5 


T.8 



* Duplicate, 13.48. 
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CONCLUSIONS DRAWN FROM THE PRECEDING TABLES. 

LEGUMINOS-ZE. 
I. — Trifolium pratense. Common red clover. 

As the plant approaches maturity, the water in the fresh grass de- 
creases; the ash decreases; the fat decreases; the albuminoids de- 
crease; the crude fiber increases ; the carbhydrates increase. The nun - 
albnminoid nitrogen increases till full bloom, then drops suddenly, but 
increases again at maturity. 

In the aftermath the same relative changes take place, and the abso- 
lute composition varies very slightly from the first growth. 

U.—Vma sativa. Common vetch. 

The same changes are apparent as in Trifolium pratense. The ash 
remains nearly constant, and owing to the smaller number of specimens 
examined the change in the non-albuminoid nitrogen is not as plainly 
shown, but the diminution at one period in the growth with an increase 
afterwards appears, as in the previous set. 

III. — Medicago sativa. Lucerne. 

The regularity of the changes seen in the other leguminous plants is 
shown here in a very striking manner. It seems quite probable, then, 
that the leguminous plants follow pretty closely the rule, that as the 
plant matures, water, ash, fat, and albuminoids decrease ; carbhydrates 
and fiber increase. The non-albuminoid nitrogen has a period, when it 
tails to a small amount, increasing again later, so that it is at its highest, 
as a rule, early and late in the growth of the plants. 

Graminejb. 

IV. — Agrostis vulgaris. Red top. 

During the gradual development of the grass, covered by seven speci- 
mens, there is apparent— 

The regular decrease of ash and albuminoids, a variable percentage 
of fat, a practical though not entirely regular increase of crude fiber and 
carbhydrates. The non-albuminoid nitrogen decreases with great regu- 
larity to maturity. 

Analyses 82 and 102, from a different locality and poorer soil, show 
the effect of the latter in decreasing the albuminoids. 

V.— Phleum pratense. Timothy. 
In this grass are to be noted— 

The practical but somewhat rrregular decrease in the ash. 
The regular deeroaso in fat and albuminoids, the carbhydrates chang 
ing very slightly. 

The non-albuminoid nitrogen shows the same changes seen in tlio 
leguminous plants, a decrease until about the time of bloom or after, 
followed by an increase at maturity. 

The analysis No 93, of a specimen in "early seed," does not Conform 
entirely to the rest of the series, and the reason may be that it was 
affected by some variation in its surroundings not influencing the others. 

It is allowed to remain for what it is worth, and as showing the pos- 
sible accidental variations in the specimens collected. 
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YL—Dactylis glomerata. Orchard grass. 

The regularity of the increase of some and decrease of other constitu- 
ents is very marked in both early and late growth. In this species the 
non-albuminoid nitrogen disappears early in the growth of the plant to 
increase again later. In the set of later growth it is seen to be present 
in greater amount as was the case with the aftermath of clover. 

VII. — Ahpecurus pratemis. Meadow foxtails. 

Strikingly regular in the decrease of ash, fat, and albuminoids, and 
the increase of fiber. , A • 

The non-albuminoid nitrogen disappears at bloom to appear agam at 

seed time. 

YllL—Poa pratensis. Blue grass. 

Set No. 1, grown in good soil, shows the usual variations. 
Set No. 2, from poor son, is irregular, doubtless owing to lack of sim- 
ilarity in surroundings. J, T_ J. IT 

Set No. 3.— There being only two analyses, little is apparent but the 
increase in non-albuminoid nitrogen after bloom. 

Set No. 4, from Illinois, is abnormal in the increase of ash and de- 
crease of fiber in the oldest specimen. In other respects the usual in- 
crease and decrease appears. The proportion of non-albuminoid nitro- 
gen in all the samples is very small. 

IX. — Poa compressa. 

This grass is apparently abnormal in the fact that the youngest speci- 
men contains less non-albuminoid nitrogen and fiber than any of the 
others, and less total nitrogen than any but the mature plant. The 
reason of this is not easily explained. Duplicates of the determina- 
tions show that they are correct. There is, too, more water in the grass 
at bloom than at other times, a fact which may have been owing to the 
time of collection or dew on the specimen when it was weighed as 
brought from the field. 

X.— Bromus unioloides. 



Shows the usual variations except that the last determination of fiber 
is abnormally low. The fat diminishes rapidly and to a small amount. 



XI. — Bromus ereetus. 

The abnormal point in this grass is the decrease of cellulose as the 
plant approaches maturity. In other respects the usual changes occur. 

XII, XIII, and XIV. — Holchus kmatus, meadow soft grass; Arrhenathe- 
rum menaceum, oat grass ; ana Setaria glauca, foxtail. 

The small number of analyses prevents any extended interpretation, 
but the usual changes are apparent. 
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# XV.— -AnthomntJwm odoratum. Sweet vernal grass. 

In this grass a remarkable rise in non-albuminoid nitrogen toward 
maturity is shown from 3.5 per cent, in the "very young," to 30.7 per 
cent. « after bloom." This shows that no rule is absolute, but that difler- 
ent species vary in quite different ways as was seen in the fiber of Bro- 
mws erectus. 

XVI. — Festuca ovina. 

In this grass, as in the last, the non-albuminoid nitrogen increases 
steadily with the age of the plant. The fiber does not show the usual 
regularity of increase, and in many respects the grass seems an abnor- 
mal one. The specimens were collected on poor soil, where the grass 
grew only at intervals, in clumps, and in a rather stunted condition. 

XVII Lolium Italimm. Italian rye grass. 

The large amount of ash and water in this grass is striking. The non- 
albuminoid nitrogen varies in the usual manner, and is present in per- 
haps less than the average amount. The albuminoids are high, and 
fiber not above the average, making it altogether a very succulent and 
nutritive grass, if cut in full bloom. 

XVIII. — Lolium perenne. • 

The non-albuminoid nitrogen is small in amount, and diminishes with 
the age of the plant. The other constituents vary as is usual, and show 
the composition of the grass to be an average one. 

GENERAL CONCLUSIONS. 

From the results in the case of each species the following conclusions 
can be drawn, which are, more or less, applicable to all. As a grass 
grows older, the amount of— 

Water decreases ? 

Ash decreases,' 

Fat decreases} 

Albuminoids decree; 

Carbhydrates increase; 

Crude fiber increases ; 

Non-albuminoid nitrogen Vermes till bloom or after bloom, when 
it is at its lowest, and then increases again during the formation of the 
seed. 

There are excej>tions to these rules, and marked ones, but in the 
majority of cases the increase of certain constituents and decrease of 
others follows this general law. There are almost no exceptions to the 
fact that the amount of water decreases. The ash is a more variable 
constituent, being easily influenced by local causes. Fat is somewhat 
irregular, but a decrease is usually quite apparent, and often very 
marked. s ' 

The carbhydrates, being more dependent on the variations of other 
constituents, show great irregularities, but the tendency is as a rule 
toward increase. 

11 A 
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The albuminoids show no good exceptions to the rule of decrease. 
Where any increase appears in the analysis it is probably owing to dif- 
ferent conditions of growth in the samples in hand. 

The fiber shows at times a reversal of the rule of increase, as is seen 
in Bromus erectits, but the decrease is never large. 

It is the non-albuminoid nitrogen that shows the most important 
variations. In Agrostis vulgaris the decrease continues to maturity. In 
Anthoxanthon odoratum and Festuca ovina it increases toward maturity, 
with no apparent explanation. The excep tions are not numerous enough, 
however, to interfere with the general rules of change, 

Further examination of these conclusions leads to the inquiry why 
the non-albuminoid nitrogen, which probably occurs largely as amides 
increases in amount toward the time of seed formation. It has been 
suggested that the presence of amides is a sign of the transfer of albu- 
men from one portion of the plant to another, and if this is so it may be 
supposed that late in the growth of the plant the amides are developed 
in larger amounts to transfer as much albumen as possible to the newly 
forming seed. 

Eyeliner's observation,* which showed the diminution in the amount 
of amides with the age of the plant, were not extended far enough to 
show their ultimate increase, and the fact that this takes* place shows 
the importance to the farmer of cutting hay before this breaking up of 
albumen into amides and carbhydrates, if the usually received ideas of 
the small nutritive value of the latter hold good. 

It is apparent, then, that in most cases the time of bloom or there- 
about is the fittest for cutting grasses in order to obtain the most nour- 
ishment and largest relatively profitable crop, and for the following 
reasons: The amount of water in the grass has diminished and the 
shrinkage will therefore be less. The weight of the crop cut will be 
largest in proportion to the nutritive value of its constituents. The 
amount of nitrogen not present as albuminoids will be at its lowest 
point ; fiber will not be so excessive as to prevent digestion, and the 
nutritive ratio will be more advantageous. 

If cut earlier the shrinkage is larger although the fiber is less and 
albumen a little larger. The palatability may bo increased but the 
total nutrients to the acre will not be so large, and the nutritive ratio 
will be more abnormal. 

The disadvantages of late cutting are evident in the increase of fiber 
destroying the digestibility of the nutriments and the falling off of 
albumen by conversion into amides. This is not made up by the larger 
crop cut. 

The cbmposition of the aftermath closely resembles that of the first 
growth, but in the specimens which were examined the absolute amount 
of the non-albuminoid nitrogen seemed considerably greater in the 
aftermath* 

METHOD OF ANALYSIS. 

All the determinations have been made by the methods described in 
previous reports with the exception of the fiber. For this estimation a 
modification of the usual " Weende" procedure has been substituted for 
the sake of greater uniformity in treatment. 

The grasses have been treated alternately with 5 per cent, acid and 
alkali on a steam bath holding a large number of analyses at a time (30). 
By experiment it was found that two hours with each reagent in the 

* Report of Department of Agriculture, 1879, page 108, 
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bath at about 90° was equivalent to the usual boiling of one hour 'in 
the 44 Weende" method, and greater uniformity could be obtained in the 
results. 

The ulbuminoid nitrogen was determined by the method of A. Stiifezer 
{Journal ftir Landtvirthschaft, 1880), by treatment with distilled water 
containing a little lactie acid and precipitation of the dissolved albumen 
by cupric hydrate- The accuracy of this method has been shown by 
careful work of Stxitzer and confirmed by our own results* During the 
analysis duplicates have been made in many instances where the percent- 
ages seemed abnormal, but in no case has it been found necessary to 
change the first result* 

The cases in which two determinations have been made are marked 
with an asterisk. 

ANALYSES OF SINGrLE SPECIMENS OF GRASSES FROM VARIOUS LO- 
CALITIES. 

In the following table a number of analyses of grasses are given , 
mostly collected at full bloom in various parts of the country. No 
comment seems necessary, 

Analyses of grasses. 



Development 

When cut 

Height in centimeters 

Water in fresh grass ... 



Water 

Fat..-. 

$7 free extract 
Grade fiber,*., 
N, X 6.25 



A fih 

Fat 

N. free extract . 
Grade fiber.... 
H\ X 6.25 , 



Total nitrogen . . 

STon-allmuimoid nitrogen . . 
Per cent of 1ST, non-albu- 
minoid! 



Nutritive ratio 



GROWN AT EASTBliN EXPERIMENTAL FAHM, WEST GROVE, CUKSTKK 
COUNTY, PENKSYLVANIA. 



i 



Full bloom 
June 13 



4,75 
9,35 
2.70 
47.03 
21. 13 
15.04 

0.82 

% m 

40.38 
22.18 
15*79 

• 88 
35.0 
3.3 



o 

as 

CO p< 



Full bloom 
June 12 



6.85 
7. 05 
3. 15 
43.28 
19.63 
15,04 

7.57 
3.38 
51.88 
21,07 

iais 

2.60 
1.01 

30.9 

3.4 



f bt) 



& 



Full bloom 
July 1 



6. 30 
6. 45 
3, 10 
51.34 
23. 73 
9.28 

6. 88 
3,31 
54. 58 
25. 33 
0. 90 

1.58 
.80 

50.7 

5.8 



I 



*l 00 



Fall bloom 
May 26 



5. 05 
7*10 
4.35 
50.40 
19.60 
13.50 

7.48 
4. 58 
53. 08 
20*64 
14,22 

2.27 
.47 

20.8 

4.1 



i 



O <?3 

p 



Full bloom 
June 10 



6,30 
7.35 
8.60 
54.79 
10.58 
8.38 

7. 85 
3.84 
58. 47 
20.90 
8.94 

1,43 
.38 

26.9 

6.9 



I 

o 

•a 
§ 



Full bloom 
J uite 2 



6.45 
8.80 
8. 83 
48,09 
19.88 
12.95 

9, 41 
4.09 
51.41 
21.25 
1&S4 

% 21 
.32 

14.5 

4.0 
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Analyses of grasses— Continued. 



Development . 

When cut — 

Height in centimeters , 

Water in fresh grass... 



Water 

Ash 

Fat 

3S". free extract , 
Crude fiber ..... 
3ST. X 6.25 , 



Ash ..... 

Fat 

N. free extract 
Crude fiber ..... 
N.X 6.25 



Total nitrogen 

Non-albuminoid nitrogen 
Per cent, of non-albu- 
minoid 



ISTutrittve ratio . 



GROWN AT EASTERN EXPERIMENTAL FARM, WEST GROVE, CHESTER 
COUNTY, PENNSYI/VANI A . 



i 



Full bloom 
June 20 



5.95 
4.75 
3.03 
53. 81 
23, 88 
8.58 

5. 05 
3.22 
57.22 
25.39 
9.12 

1.46 
.41 

28.5 

6.6 



1 

o 

08 o, 

"i 



Full bloom 
July 31 



4. 05 
5. 40 
1. 73 
59. 49 
19.85 

8. 58 

5. 68 
1. 82 
62. 59 
20. 88 

9. 03 

1.44 
.44 

30.7 

7.1 



a 

0 

CO £ 



Full bloom 
Aug. 25 



5.70 
11.15 

2. 35 
45.04 
23.88 
11.88 

11.82 
2.49 
47.77 
25.32 
12.60 

2.02 



30.5 
4.0 



a 

0 

I bt 
'. P 
O os! 

CO Of? 



Full bloom 
Aug. 11 



7. 00 
10. 65 

3. 03 
47.02 
21. 30 
11. 00 

11. 45 
3. 26 
50. 56 
22. 90 
11. 83 

1.89 
.81 

42.6 

4.5 



ei 
% 

n 

as 

i 



Full bloom 
Aug. 11 



5. 50 
7. 50 
% 90 
55. 32 
20.73 
8.05 

7. 94 
3. 06 
58.54 
21.94 
8. 52 

1. 37 
.39 

28.5 

7.2 



CZ3 S 



Full bloom 
July 24 



6.00 
7. 05 
2. 55 
52.48 
23.05 
8. 92 

7.50 
2.71 
55.78 
24.52 
9.49 

1.52 
.51 

33.6 

6.2 



GROWN AT EASTERN EXPERIMENTAL FARM, WEST GROVE, CHESTEB 
COUNTY, PENNSYLVANIA. 



•8 

•§1 
SB 

T2 



3 <a 



i be 



«4 OS 

II 



a 

£0 

1*8 

«H O 



.5 



s 

0 
3 



Development * 

When cut — * 

Height in centimeters . 

Water in fresh graas . 



Full bloom 
Aug. 25 



Full bloom 
Aug. 23 



Full bloom 
May 19 



FuU bloom 
Mayll-24 



Water 

Ash 

Fat 

H. free extract. 
Crude fiber.... 
X 6.25 



Asa 

Fat.. .......... 

K. free extract. 
Crude fiber .... 

X 6.25 



Total nitrogen 

ISTon-albumihoid nitrogen.. 
Fer cent, of $T. non-albu- 
minoid 



Hutritive ratio 



5. 20 
15,55 

3.25 
44.89 
20. 80 
10.31 

16.40 
3.43 
47.35 
21.94 
10.88 

1.74 
.29 

17.0 

4.7 



5.35 
4.10 
2.55 
61.96 
21.48 
4.56 

4.33 
2.69 
65,47 
22. 69 
4.82 

.77 
.18 

23.4 

14.1 



5.95 
5. 95 
2. 50 
51. 67 
25,88 
8, 05 

6,33 
2,66 
54.94 
27. 51 
8.50 

1.37 
.51 

37,2 

6.7 



5.65 
5. 50 
2.80 
51 15 
24, 05 

10, 85 

5. 83 
2. 97 
54. 21 
25.49 

11. 50 

1.84 



35.9 
5.0 



Full bloom FuU bloom 
May 26 June 12 



5.55 
5. 75 
2. 68 
60. 39 
17. 25 
8. 38 

6. 09 
2,84 
63. 94 
18,26 
8.87 

142 
• 47 

33.1 

7.5 



4. 55 

5.95 
3.35 
55. 12 
22. 98 
8. 05 

6. 2;; 

3. 51 
57. 75 
24. 08 

8.43 

1.35 



45.9 
7.3 
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Analyses of grasses— Continued, 



GROWN AT EASTERN KXPEIUMBNTAL FARM, WEST GROVE, 
CHESTER COUNTY, PENNSYLVANIA. 



Development. 

When cut 

Height in centimeters. 

Water in fresh grass 



Water » 

Ash..,. . 

Fat ....... 

N. free extract 

Crude fiber «... ..... 

1ST. X 6.25.... -'v. 



Asa 

Fat. j..- 

N. free extract . 
Crude fiber.**., 
2ST. X 6.25 .< 



Total nitrogen ... 

ISTon-albnmihoidl'nitroffen 

Per tent, of K. non-albumiaoid . * 



Hutritive ratio . 



3 



ft 



Pull bloom 
June 2 



4. 65 
7.70 
3. 88 
49. 19 
21. 45 
13. 13 

8.07 
4.07 
51. 59 
22. 50 
13.77 

2.20 
.77 
35.0 

4.0 



u 
o 
u 

15 

op 



Pull bloom 
June 2 



4.20 
7.60 
2.75 
50.78 
20.48 
14.19 

7.93 
2.87 
53.01 
21.88 
14.81 

2.87 

24.6 

3.8 



o 
© 

I- 



o 

ft 



Poll bloom 
Sept. 2 



4.75 
12.90 

2.35 
49.50 
25.75 

4.75 

13.53 
2.47 
51.97 
27.04 
4.99 

• 80 
,09 
11*2 

10.9 



73 W 

si 



525 



ft 



Pull bloom 
Aug. 11 



5.35 
5.05 
3.28 
57.55 
21.25 
7.52 

5.34 
3.47 
60.80 
22.45 
7.94 

1.27 

25.2 

8.1 



Full bloom 
Aug*23-29 



5.85 
6.50 
2. 03 
55.80 
22.13 
7.69 

6.90 
2.16 
59.27 
23.50 
8.17 

1.31 
.38 
29.0 

7.5 



Development 

When out — . — ..... 
Height in centimeters . 

Water in fresh grass... 



Water — ..... 

Ash... 

Fat... 

ST. free extract. 
Crude fiber. — 
X 6.25 



Ash. ... 

Fat „ 

H. free extract « 
Crude fiber .... 
N, X 6,25 



Total nitrogen 

Ken-albuminoid nitrogen 

Per o»nt. of K. non-albuminoid.. 

Nutritive ratio 



& L. GOOD ALE, 8ACO, BCB* 



i 

I 



o 

ft 



Poll bloom 



6.10 
5.80 
4.38 
44*39 
19.03 
20.30 

6.18 
4.60 
47.27 
20*27 
21*62 

3.46 
L 01 
29.2 

2.4 



H 

a* 

6 

ft 



Pali bloom 



5.85 
7. 55 
2.25 
51.59 
24.53 
&23 

8.02 
2.39 
54.80 
20.05 
8.74 

1.40 
• 36 
25.7 

6.5 



II 

CO M 



O 

ft 



Pull bloom 



0. 00 
0.85 
3. CO 
47,89 
23. 78 
11.88 

7.28 
3. 83 
50.95 
25.30 
12.64 
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6.13 



.20 
26-5 

10.0 
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Analyses of grasses— Continued. 
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Total nitrogen 

Non-albuminoid nitrogen . . . 
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Water in fresh grass . 



Water 
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* Duplicate, 12.25, 



* Duplicate, 14.25. 
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HOW THE NITROGEN IS COMBINED IN THE PLANT, 

As an example of the forms in which the nitrogen occurs, a study of 
Dactylis glomerate, (orchard grass) will serve. In its young state, -a large 
amount of the total nitrogen exists in the form of compounds of a non- 
albuminoid nature. What these are must be deduced from the follow- 
ing determinations : 



* * Total nitrogen 77 (by soda lime) 2.40 2. 33 

N. soluble in water . .. . . * .98 .... 

Soluble in 80 per cent, alcoliol 98 .... 

N« soluble in water and not precipitated by — 

tannic acid 98 

phosphotimgstLc acid 1. 01 1. 01 

cup ric hydrate 84 ,87 

pbospbomolybdic acid 84 

basic lead acetate 84 .70 

N. soluble in water and lactic acid and no t precipitated by cupri c hydrate . .73 . 70 

Nitric acid containing N. - 099 .... 

Ammonia containing N 093 .... 

Nitrogen as amides of amido acids • none — 

Nitrogen as amido acids f 

Nitrogen in carbamide forms -« traces .... 



The nitrogenous substances which might possibly exist in the plant 
under examination are ammonia salts, nitrates, alkaloids, peptones, 
carbamide bodies, amides of amido acids, amido acids, and albuminoids. 
Of these, direct determinations have shown the presence of ammonia 
and nitrates. The nitrogen of the latter is, however, not included in 
the " total nitrogen," as that was found by combustion with soda-lime. 
We can conclude, from the fact that tannic acid and phosphotungstic 
acid precipitate no nitrogen in water solution, that there are probably 
no alkaloids or peptones present Amido acids probably constitute the 
larger portion of the- non-albuminoid nitrogen, for there is a lively evo- 
lution of nitrogen on treating the aqueous extract with nitrous acid. 
Amides, such as asparagin, are absent, for on boiling with acid and sub- 
sequent treatment with magnesia no more ammonia is evolved than by 
the original aqueous extract. 

The alcoholic or water extracts of the grass on concentration evolve 
with hypobromite a small amount of nitrogen, which, however, may be 
formed by decomposition of the amido acids; in fact this is the case 
when the juice of the freshly-cut grass is evaporated several times. It 
forms a sirupy liquid smelling like meat extract and evolving torrents 
of nitrogen with hypobromite. 

From the small amount of nitrogen which is found to occur in other 
forms, we must conclude it to be present principally as one or more 
amido acids, and the determinat ion by the method of Stiitzer by pre- 
cipitating all other forms with enpric hydrate in a lactic-aeid extract 
shows that they contain nitrogen amounting to 3i.2 per cent, of the 
whole. 

What the substances are which cause the varying amounts of nitro- 
gen in the precipitates by the several reagents, and amounting to •I1-.17 
per cent., cannot be said. Afc one time basic lead acetate would precipi- 
tate the larger amount and at another the smaller, probably owing to 
some change in condition. 

In order if possible to isolate the amido acids, an examination has 
been made of the juice expressed from 30 pounds of Baetylis cut before 
the panicle began to appear. After precipitation of the color, organic 
V acids, &c, with lead subacetate, the filtrate, after removal of the latter 
with hydrogen sulphide, was concentrated to a sirup, but the acetic acid 



168 REPORT OP THE COMMISSIONER OF AGRICULTURE. 



present brought about the decomposition of the amido substances, so 
that although they could be still detected they were so adulterated with 
carbamide bodies that no practical method of separation could be found. 
Strong alcohol brought about only a precipitate of sulphate, chloride, 
and nitrate of potash, which were separated by crystallization. All 
attempts to obtain an organic substance in definite form were failures. 
This shows the presence of some unstable amido compound, which 
breaks up into carbamide bodies. It will probably be possible to ex 
tract it by more careful treatment to avoid decomposition. 

THE EEFECT OF LOCALITY AND SOIL ON THE COMPOSITION OP GRASSES 

To illustrate this point, the analyses which we have made of orchard 
grass from various parts of the country are collected and tabulated. 

Analyses of Dactylis glomerate (orcliard grass) from various localities. 
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8.64 
8.90 


3.98 
3. 68 


50.20 
52.16 


24.67 
24.97 


12.51 
10. 29 


1. 99 
1.61 


.77 
.63 


38.7 
39.1 


District of Columbia. 
North. Carolina. 












FULL BLOOM. . 


- 


7.42 
8.07 
8.02 
6.00 
6. 33 
8.44 


3.56 
3.24 
3. 39 
3.62 
2.66 
8. 49 


56.03 
53. 76 
5-1.80 
57.34 
54.94 
54.75 


23.08 
25.40 
26.05 
24.42 
27. 51 
24. 91 


9. 91 
9. 53 
8. 74 
8. 62 
8. 56 
8.41 


1. 58 
1. 53 
1.40 
1. 38 
1.37 
1. 35 


.30 
.16 
.36 
.42 
.51 
.42 
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25.7 
30.4 
37.2 
30.9 
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Maine. 
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8.77 
7.38 


3.83 

3.33 


51. 18 
55. 17 


24.82 
25.19 


11.40 
8.81 


1. 80 
1.43 


.70 
.36 


39.9 

25.2 



It will be seen that the amount of amides varies greatly for the same 
period of development, but it is to be remembered that one or two days 
will cause a great change in this respect without corresponding apparent 
change to the eye in the development of the plant, so that the period 
known as that of full bloom, which may extend over several days, may 
include, and probably does, greater changes in the internal structure of 
the grass than are visible to the eye in its outward aspect. 

The averages for "early" and "full bloom" show the changes which 
might be expected from the conclusions drawn on preceding pages. 

Analyses of Feed Stuffs, &c. 

At the request of J. W. Sanborn, director of the New Hampshire 
State Farm at Hanover, the following analyses were made: 

206. Cotton-seed meal ; 

207. Wheat bran 5 

208. Yellow corn; 

209. Linseed meal (expressed) j 
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210. Early half long carrot; 

211. Corn-fodder (moist and mouldy). 
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8.10 
8.65 

11. 80 
9. 35 

88. 82 

16. 23 


7.95 
6. 15 
1.80 
5.90 
.93 
8. as 
6.43 
7.68 


13.95 
5.60 
6. 15 
2. 65 
.65 
5. 83 
1.58 
1 89 


20, 12 
57.43 
66.32 
37.42 
7.39 
66.10 
48.20 
57. 54 


6. 48 
5. 90 
1. 85 
7.58 
.86 
7.69 
23. 27 
27. 78 


43.40 
16. 27 
12.08 
37.10 
1. 35 
12. 05 
4. 29 
5.11 
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2. 60 
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1. 93 
.68 
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."i75 
1. 47 
.08 
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76,1 


1:6 




11.8 


1:11.6 



206 
207 
208 
209 
210 
210 
211 
211 



ANALYSES OE DISTILLERY WASTE. 

No. 212. Total solids allowed to separate from slop, and dried. 

No. 214. Solids collected after drawing off supernatant liquor before it 
has completely settled. 

No. 215. Sediment from liquid drawn from No. 214. Fine, moist, and 
paste-like. 
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11.25 
11.84 
8.60 
9.06 
1.32 
10.12 


12.32 
12.97 
6. 35 
6. 77 
1.50 
11.54 


36. 08 
37.98 
45.90 
48. 94 

5.73 


8.00 
8.42 


27.35 
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6.20 


3. 65 


28, 79 




3.89 


29.40 


1:S 


215 




. 87. 00 




31.34 
4.87 




44.10 


,08 
.65 


1:7 








33.59 



ANALYSIS OP GLUCOSE WASTE. 

No. 213. The waste from tlie glucose factories, after separation of the 
starch : 

As received. 

**Water 76.00 

£ sl * 51 

tat , i gg 

N. free extract 17.39 

Crude fiber ------ . 

n. x 6.2S 3.72 



Dry. 

"2. 13 
6.77 

72.46 
3.13 

15.51 



100.00 100.00 



9.30 



ANALYSIS OP BICE BRAN * 

No. 216. Rice bran from N. H. Seweli, Simmsport, Ga.: 
Water 

.— ■* — 8.35 

Fat >># 5g3 

N. free extract.... *""**""****^*** 

Crude fiber ------ . 

N. X 6.25 it. 78 



100.00 



' See analysis of rice waste, Report Department of Agriculture, 1879, p. 102. 
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THE COMPOSITION AND QUALITY OF CERTAIN AMERICAN WINES. 

The annual production of American wines has reached such propor- 
tions that it has been deemed advisable to begin, at least, a careful 
chemical examination of the more prominent brands, both for the secu- 
rity of consumers and the information of manufacturers. 

As wine is a liquid of very complex composition, and as certain for- 
eign wines can be sold in this country at very low prices, there is great 
danger that the illegitimate arts of the professional " improver" will, in 
great measure, nullity the results attained by the more honorable wine- 
maker. In fact, the investigations thus far made conclusively show 
that the ability to "doctor" and falsify wines is not lacking in this coun- 
try. Just here it should, in justice, be stated that the substances most 
frequently added to wines are not the gross poisons popularly supposed to 
be used, but rather alcohol, molasses, glucose made from starch, and 
occasionally some foreign vegetable coloring matters, such as elder ber- 
ries : and these practices are in reality abetted by the lack of knowl- 
edge and the depraved taste of the public which demands strongly alco- 
holic or very sweet wines. 

It can be safely stated, on the authori ty of the best chemists who have 
made wine analysis a study, that true wines are dot strongly alcoholic, 
and usually they are not decidedly sweet. 

An examination of the analyses in Tables I, IT, IV will show that 
most dry red or white wines do not contain more than 10 per cent, (by 
weight, equal to about 12 per cent, by volume) of alcohol; some cases 
occur where slightly more than 12 per cent., by weight, of alcohol is 
present, but while it is possible that such wines might be made by fer- 
mentation of very sweet grapes, the chances are that 2 or 3 per cent, 
of alcohol have been added in. order to keep wine which would be other- 
wise instable from bad handling. 

As to ports, sherries, and similar strong wines, it is well known that 
they are all more or less "fortified" by addition of common alcohol, 
deodorized alcohol ("cologne spirits"), or brandy, and the same may be 
said of the greater number of sweet wines. The use of such wines in 
medicine should be discouraged, for the reason that there is no security, 
in buying them, that one will hud two samples at all alike either in al- 
coholic strength, sweetness, astrin geney, or body. Again, all such wines 
have a tendency to encourage the use of such strong liquors as brandy 
or whisky, rather than the less harmful light wines. Dry or moderately 
sweet red or white wines are chemically and medicinally better in nearly** 
every case; they can be furnished at reasonable rates, and experience 
shows that the danger of forming intemperate habits from their use is 
very much less than where the stronger wines are prescribed. 

The very best wines are made from the grape juice ("must") only; 
white wines can be madefrom the juice of red. or white grapes, provided 
only the skins are not- allowed to remain in the fermenting vats. Bed 
or dark colored wines are produced, normally, by fermen ting the juice 
in presence of the skins of dark colored grapes; the grape color is not 
soluble in pure water, but becomes soluble in the wine through the ac- 
tion of the alcohol and acids present in the forming wine. The use of 
any foreign colors whatsoever is very objectionable, and should be dis- 
couraged by all wine makers. 

Wines made by simple fermentation of the grape juice are not likely 
to contain any sugar, and are called " dry" wines ; if white, they have 
many names, usually derived from the kinds .of grapes used, the locality 
where grown, or some real or fancied resemblance to the finer brands of 
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foreign wines* If they are red they are often called clarets; these are 
dry red wines of rose-red or darker color, moderately acid and astrin- 
gent, and of an alcoholic strength of 8 to 11 per cent, by weight. Bur- 
gundy- wines are usually darker colored and more, astringent. There are 
many slight differences in odor or taste which serve to distinguish the 
wines from different grapes, and it is often found to be advantageous to 
use several kinds of grapes for one wine. 

Even wines ostensibly from the same variety of grape differ greatly 
in taste when received from different makers, and all the wines of 
certain vineyards have some peculiar after-taste pleasant or otherwise, 
which serves to distinguish them from all others. 

Bipe or over-ripe grapes, if not mildewed, make the strongest, best- 
flavored, and best-keeping wines. Grapes not fully ripened are more 
acid and contain less sugar ; hence they produce weak, sour wines, 
which are too frequently " improved " by additions of spirit, in order to 
make them more salable and less likely to spoil. 

The temperature at which fermentation is carried on has much to do 
with the quality of the wine. If the cellar is rath er warm the fermentation 
is rapid, the growing yeast-cells are thrown to the top of the liquid 
(" top yeast"), and the wine produced is inferior in quality. If the fer- 
mentation goes on at a lower temperature, the yeast-cells sink (" bottom 
yeast ?; ), more time is required, but the wine is of better quality. 

Free exposure to the air after this first fermentation is undesirable, as 
it tends to increase the acidity of the wine, the oxygen of the air chang- 
ing more or less of the alehohol to acetic acid, the characteristic acid ot 
■vinegar. Besides this there is considerable danger that certain diseases, 
at present not thoroughly understood, will set in and spoil the wine. 
For these reasons but slight access of air is allowed. Most wines go 
through a slow second fermentation in the barrel. After this is completed 
th^y can be kept in tight tasks, or, better, in bottles laid on their sides 
or placed in racks, cork down, in cool cellars. 

Sparkling or " champagne ,? wines are properly made by fermentation 
in nearly full, corked bottles. As during fermentation it is i>raetieally 
(at least approximately) true that two parts of sugar furnish one part 
each of alchohol and carbonic acid gas, it will be seen that a very con- 
siderable amount of gas is contained, under pressure, in each bottle. 
Upon pouring the wine out and exposing it freely to the air it parts 
with the greater portion of this gas and is correspondingly less brisk, 
but it still contains more dissolved gas than could be retained by water 
under the saute, circumstances, owing to the greater solubility of car- 
bonic acid gas in alchohol than in water. 

That certain cheaper grades of native champagnes are artificially 
charged with, gas seems quite probable, but this is a statement very 
hard to prove by positive chemical evidence. And further, it is doubt- 
ful whether such artificially-charged wines would be any better or worse 
than those made by the regular process, provided the 'wine used as a 
basis were as good as that remaining after expelling the gas from a true 
champagne, hi absence of carefully-recorded experiments, and in view 
of the feet that no manufacturer will own that he uses any other than 
the regular methods, this is a question still to be answered. This 
much is true, however, that he who sells an artificially-charged cham- 
pagne as one made by the regular method is guilty of falsehood, and 
would not be likely to be over-scrupulous as to the quality of tlte wine 
lie used, provided only that it were salable. To sell these "'gas wines n 
as such is the only honorable method. 

&et us now consider the question as to the value of wine analyses* 
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In the first place, the analysis of any wine, however complete it may be, 
can show only certain qualities or peculiarities of the sample, and must 
always leave untouched many questions relating- to the more delicate 
shades and differences in quality which have very much to do with the 
value of the wine. The mere examination of the analysis of any wine 
cannot show whether that wine has a pleasant or a disagreeable odor or 
taste, but within certain limits it can show whether the constituents 
estimated are in proper quantities. Bightly interpreted also, these fig- 
ures go far to show the character and skill of the maker, and although 
the analyst may not always feel that he has sufficient evidence to prove 
fraud or deception, still he is frequently convinced thereof. In certain 
cases there can be no doubt of sophistication, in others the additions 
have been so slight and so carefully made as to render it very difficult 
to prove them. . 

The composition of wines normally made from various kinds of grapes 
is pretty well known in European countries, and any great deviations 
from the there accepted standards is considered due to falsification, for 
which appropriate penalties are imposed j but a large and comprehen- 
sive series of analyses of American wines from all sources seems not yet 
to have been made. The analyses here appended have had for their 
chief object the settlement of the question as to the composition of the 
best American wines as furnished for analysis by the manufacturers, 
and secondly, the composition of the American wines actually furnished 
to consumers. 

Circular letters were sent to a number of the more prominent manu- 
facturers and dealers in American wines asking for samples of their vari- 
ous brands, and in nearly every case the goods were promptly shipped. 
It is fair to suppose that the wines so obtained represent the best Ameri- 
can product in most cases, and it may here be remarked that the dry 
white and red wines were in many cases of very fine quality, and gave 
evidence of skill in manufacture and handling. 

Besides these wines a considerable number were purchased of respon- 
sible retail dealers in the city of Washington. In nearly every case the 
samples were in original bottles with the label affixed of the manufact- 
urer ; a few were drawn from the cask, and a very fewwere of unknown 
origin. In some cases the wines so obtained were equal in quality to 
those obtained from the manufacturers j in certain other cases the pur- 
chased wmes had the same general character, but were more acid and 
less alcoholic, showing the use of less carefully selected grapes. Probably 
the care taken of many of these wines was not always such as it should 
be. Often, also, it was impossible to ascertain the vintage year for cer- 
tain samples. In a general way it may be said that the dry wines were 
frequently quite good, and in certain cases fully equal in quality to 
those obtained from the manufacturers. The so-called American ports 
and sherries are not to be commended, for many of them seem to have 
been made by bunglers whose sole object seems to have been to use the 
cheapest sugar or molasses and the poorest and cheapest form of alcohol, 
brandy, or whisky. Some exceptions there are, but the best articles have 
not the characteristic taste, color, odor, &c, of good sherry or port. 

An examination of the analyses of the various sweet wines will reveal 
the great differences in their composition. Surely a wine containing 
Irom one-sixth to one-fourth its weight of sugar alone is not one to be 
commended on the score of healthfuhiess ; if at the same time the wine 
is strongly alcoholic, the evil is increased, for it should be remembered 
tnat or two wines (a dry and a sweet) showing the same percentage by 
weight of alcohol, the heavy wine contains in the same volume frequently 
considerably more real alcohol than does the lighter dry wine. 
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In comparing such wines, the best judgment as to their relative alco- 
holic strength may be formed from an inspection of the column showing 
"Per cent, of alcohol by volume," for the reason that consumers of 
wines always think of the amount of alcohol in a given volume. Thus 
judged, it appears that many sweet wines have nearly or quite twice the 
alcoholic strength of natural dry wines. (Compare Tables I, II with III.) 
This greater alcoholic content can only be obtained by the addition of 
alcohol in some form. It will be for the best health of consumers to use 
natural dry wines, or wines only moderately sweetened and moderately 
alcoholic. 

So soon as the professional "improver" is allowed to use his peculiar 
methods and formulae there is no longer any safety. A law regulating 
these matters, if carefully framed and honestly administered, would in 
time be found to promote the interests of legitimate wine makers. It is 
to be hoped that the demand for true wines may tend to crowd out 
these products of the " improver" 3 it is certain that many wine makers 
are forced against their inclination, by the demand, to make these wines, 
although they would x)refer to sell a more natural article. 

Of the champagnes it may be said that, on the whole, their quality 
was surprisingly good. Two or three samples were either unwarrantably 
sweet or had some slightly unpleasant taste. 

As a general thing the quality of champagnes is better the less sugar 
they contain, but their palatability does not depend on this alone. The 
amount of gas, acidity, and peculiar flavors derived from the grape have 
much to do in determining the value. Several brands here enumerated 
(Table III) would compare very favorably with imported champagnes 
of good reputation. 

The very sweet brands are quite likely to cause headaches, well known 
to many as the after effects of the too free use of any sweet wines. 
.? ^ery great differences in "body" were noticed. 5 by this term " body" 
is Understood a certain full, nourishing taste suggestive of considerable 
dissolved matters, but very hard to describe accurately. A wine lack- 
iug this "body" cannot be considered really good, even though it may 
haveotherwise a pleasant flavor and odor. For this, as for numerousother 
qualities of wines, chemical tests are unsatisfactory and liable to be ' 
misleading 5 the judgment of an impartial and practiced wine taster is 
of first value. 

The reader is referred to the following list of parties furnishing wines, 
and to the first eight tables next appended, for the composition of the 
individual samples. Table IV shows the averages drawn from the analy- 
ses of dry, red, and white wines (see Tables I and II) as well as the highest 
and lowest percentages observed. These latter extreme figures are merely 
useful as showing the observed limits of variation, but they frequently 
show the wine in which they were determined to have been abnormal, 
Or at least exceptional, in one or more particulars. 

It is obvious that to extend these figures to ports, sherries, and mis- 
cellaneous wines (Table III) would be of no value, for the variations are 
so great as to render averages drawn from such figures very mislead- 
ing. And it should also be remembered that the average figures given 
in Table IV should not bo construed as casting credit or discredit upon 
those particular samples which may chance to differ from them more or 
less. These averages merely show the following facts, viz : 

Bry red American wines have, as a general thing, a higher specific 
gravity, more total residue and ash, and are slightly more acid and less 
alcoholic than dry white wines of American manufacture ; further, there 
is less variation, in most particulars, between the highest and lowest 
results obtained in analysis of dry red wines. 
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It must be admitted that the total acidity, as well as the considerable 
amount of acetic acid contained in many American wines, is rather too 
high; it results from the use of grapes not folly ripened and not care- 
fully selected, from too rapid fermentation in warm cellars, and from 
too great exposure to the air of the nearly or quite finished wines (caus- 
ing partial acetification). The German wine makers aim to produce 
wines whose total acidity (stated as tartaric acid) shall not exceed 0.0 
per cent., and with few exceptions they succeed. This is a matter 
worthy the careful attention of American wine makers. 

Sharp competition in prices has led to the addition of sugar and 
water to the must in many cases in order to increase the amount of 
wine produced and lessen the cost. Although this is done in all conn- 
tries, it is still to be regretted, for while quite palatable wines may be 
produced, they lack that full body and flavor only to be had by fer- 
menting the juice of the grape without additions. That there are cer- 
tain bad years when grapes are so acid and deficient in sugar as to 
render the addition of a moderate amount of the latter necessary is not 
to be denied, but in ordinary or good years no additions are required. 
The wines thus normally produced would cost more in some cases, but 
they would be far superior in quality and worth the increased price. 
The judicious selection of varieties, and often the use of one kind of 
grape known to be prolific in conjunction with some other variety, of 
more desirable flavor, but giving a smaller yield of grapes, will often 
insure both a large yield and a superior quality of wine. Many wines 
which have been made from sweetened and diluted must are found 
deficient in fixed acid, while they contain an excessive amount of vola- 
tile acid. 

It has been the aim to show by these analyses the actual composition 
of American wines, and a careful study of the analytical figures, in the 
light of what has been here written, will serve to give a fair idea as to 
the general quality of such wines at the present day. It may briefly 
be stated that a very considerable number of vineyards, in nearly 
every section of the country, produce fair to good dry wines ; some 
makers furnish very good champagnes ; a few fair very sweet wines 
have been examined. It is not thought best to here compare the wines 
of one manufacturer with those of another, for failure to produce fine 
wines seems often to have been due more to inexperience than to inten- 
tional adulteration. 

The work already accomplished should be only preliminary to the 
careful study of the whole question of American wine-making. One or 
two competent chemists could be continuously engaged for years in 
making careful examinations of grapes, must, and wines, not only such 
as have been here recorded, but in the investigation of the effects of 
different methods of treatment in the various stages of fermentation 
and " ageing," the examination of those constituents existing in all wines 
in small amounts (glycerine, succinic acid, tannin, color, " bouquet," 
albumen, phosphoric acid in the ash, &c), and in fact the elucidation of 
numberless vexed questions. It is to be hoped that means may be 
afforded this department for the more elaborate and thorough study of 
this important industry. 
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Places obtained. 



67 
68 
69 
70 

n 

72 
78 



Washington, D. 0. 

Thatp & Cq., 820 F street, northwest, Wash* 



Virginia Claret . 



Zhrfandoll, California .„ 

Missouri , „ * 

Riesling, California . 

Ohio Catawba, Lenk Wine Co. . . 

California Hook 

California Dry Muscatel „ 

Sunny Slope Port, Perkins, Stem & Co 

Concord Bouquet, Vineland Wine Co 

Bed Wino, Vinelancl Wine Co 

California Sonoma Hock ........ . 

Dry Sillery Champagne . 

Black Kose — 

Virginia Claret, 79 

Virginia Clinton, 79 

Cynthiana, '80 

Alvey, '80 

Norton's Virginia, 79 ..... .............. . 

Virginia Hock, '79 

Ives' Seedling, 79 .. ... 

Pore Grape Brandy, '78. . 

"Great Western" Extra Dry Champagne, Pleas- 
ant Valley W. Co. 

Grand Prize Medium Dry Champagne, Arpad 
Haraszthy. 

"Eclipse" Extra Dry Champagne, Arpad Har- 
aszthy. 

Gold Seal Champagne, Urtoaua Wine Co . . . 

Port, White Elk fin., Iowa. . . . 

Wldte Concord, '75, White Elk Vin., Iowa...... 

Sweet Catawba, '71, White Elk Via., Iowa ...... 

Concord, '73, White Elk Vin "Iowa.. .......... 

Norton's Virginia, 75, White Elk Vin., Iowa 

Cltaton,72, White Elk Vin., Iowa 

St JuttenAVhite Elk Vin,, Iowa....... 

L* Rose, White Elk Via,, Iowa................ 

Claret, 74, White Elk Vin M Iowa 

ZinfahtleU 

California Claret 

California Sherry „ 

A merican Port, Pleasant Valley W. Co. . . . . 

California Port. . ......... . . nmm 

California Angelica , * 

California Malaga, Henry Gerke ..II.IIIII! 

Sweet Catawba, Pleasant Valley W. Co . . - 

Dry Catawba, Pleasant Valley W. Co... 

Broeton Port, G. E. Byokman 

Brofftfon Sweet Catawba, G. EL Bvckman 

Broeton Dry Catawba, G, 15. Byokman , 

Broeton Sweet Begin a, G. E, Kyckman 

California Riesling Hook, . ......... 

Gerke White Wine, Hanrv Gerke ...^...11^" 
California Port, Kohler &t\ohlin^ 

Sherry, Perkins, Stern & Co . > . . . , 

California Muscatel, Perkins, Stern & Co.. 

Sans Pareil Champagne, Win, 1L Milk [[ 

"Old Dominion " Claret, C. A. Koine* en 

Spoor's Port, Alfred Spoor 

Speer's California Sherry, Alfred Speer . . . V. 

Concord, '80 u 

Clinton,. '80 

Ives, '80.. 

Norton's Virginia Beedlin 

Ives and Clinton, "80 

Ives and Clinton, 79 ... „ 

Concord and Clinton, 79 

Zinfandell, 78,Dreset St Co ......... 

Zinfamlel), 79, Dread & Co ......... 

California .Hock, Dresel <fr Co ...... . 

California Sherry, Dreyfus & Co.... 

California Port, Dreyfus & Co 
California Muscatel, Dreyfus &Co . 
Dry Catawba, KeUy Island . 
Sweet Catairta, Baaslalaiui . mm *„ wm „ mwmml 



Ninth street, northwest, Wash- 



ington, J). C, 
E. Abner, 41 3 
iu£ton, D.{J. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Hume, Chwy & Co,, 807 Market Space, Wash- 
ington, D, C. 
Do. 
Do. 
Do, 
Do. 

Charles Saairaann, Egg Harbor City, N. J. 
Mouliecilo Wine Company, Charlottesville, Va. 
Do. 

Do. * 

Do. 

Do. 

Do. 

Do. 

Do. 

G. 0. Comwell, 1418 Pennsylvania avenue, 
Washington, D, C. 
Do. 



Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do 
Do. 
Do. 
W. R< 
'Wash i 1112 



mm ...... 



<ls Sons, 1216 P street, northwest, 

^ .^tim, IX O. 
Go<>. K. Keunady&Sun, 1209 F street, northwest, 
VV T ;mhinL r ton, IX C. 
Do. 

N. W. JUnTholl, 1332 F strict, northwest, Wash, 
ington, D. U. 
Do. 
Do. 
Do, 

Ohr. Xander, 011 Seventh street, northwest, 
Washington* D. C* 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do* 
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No. 



74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 



Ruby Claret, '75 — 

Ruby Claret, '7(5 

Ruby Claret, '77 

Ruby Claret, '78.. 

Ruby Claret, '79 

Ruby Claret, '80 

Clevener, 76 ........ 

Cynthiana, '76 

PrankHn, 76 

Norton's Virginia, 77 ... . 

franklin, T 68 . 

Jersica, '68 

Catawba, »68 

lolhink, 68 

"Imperial" Champagne . 



Place obtained, 



90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 

102 
103 
104 
105 
106 
107 
108 
109 
310 
311 
112 
113 
114 
315 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 

126 
127 
128 
129 
130 
131 

m 

133 
134 
135 

w> 
m 

138 
139 
140 
141 
142 
143 
144 
145 
146 
\47 
148 
149 
150 
151 
152 



Concord *- 

Virginia Seedling. 
"Fine Claret"...- 



Burgundy - 

Missouri Catawba .- 

Norton's Virginia Claret, '80 

Sweet Delaware, '79 

Sweet Concord, '80 - 

Dry Concord - 

" Scuppernong," '80 . — . • - ♦ 

"Scuppernong " Sweet, '78 

" Scuppernong "Dry - . . . 

"Imperial" Champagne, Isaac Cook....... 

"Red Cross" Champagne, M. Werk & Son. 
California Port, Perkins, Stern <fc Co . ...... 

California Angelica, Perkins, fetern & Co 

u Marsala " Perkins, Stem <fc Co. - 

3Dry Muscat 

mite Zmfandell 

Riesling 

Gutedel - 

Hock 

Port. 

Grape Brandy — 

Sherry ----- • 

Claret, Mission - 

Red Zinfandell 

Angelica 

Sweet Muscat 

"A. A" Catawba, second quality ... 

"A. A. A" Catawba, tot quality 

Lfctf 

Norton 

Ires — - - 

Delaware - 

Concord 

Mount Vernon - y - 



"Old Dominion" Claret 

Prince William...--.-.. 

Native'Wine, '77............... 

Port...-. - 

Dry Catawba - 

Sweet Catawba « 

Great Western Champagne 

Concord, 73 

White Concord, '75 

Norton's Virginia, '75 

Ives, 74 - 

Clinton, 72...... .... 

tonoma Mission, 78 
onoma Red Mission, 79 

Sonoma Riesling, 77 

Sonoma Reisling, 79 

Sonoma Mission, 79 . . 

Sonoma Gutedel, 79 

Dry Muscat, 74 

Sonoma White Zinfandell, 78, 
Sonoma White Zinfandoll, 79. 
Sonoma Red Zinfandoll, 79 ... 

Ohio Catawba, 79 

Ohio Catawba, '80 

Helena,! 79,. 

Los Angeles Muscat ............ 

Los Angeles Angelica * 



J. II. Rnmhur, Egg Harbor City, N. J» 
Do. 
Do. 
Do, 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 

Julius Hincke, Egg Harbor City, K. J. 
Do. 
Do, 
Do. 

Isaac Cook's American Wine Company, Saint 
Louis, Mo. 
Do. 
Do. 
Do. 
Do. 
Do. 

W. J. Green, FayettevMe, N> C. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do, 

Jno. H. Magrmler, 1421 New York avenue, 
northwest, Washington, D. 0. 
Do. 
Do. 
Do. 
Do. 

B. Dreyfus & Co., 45 Broadway, N. Y. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Wherlo, Werk & Co., Middle Bass Island, Ohio. 
Do. 
Do. 
Do. 
Do. 
Do. 

C. A. Heineken, Hayniarket, Prmce William 
County, Virginia. 

Do. 

L. & II. Huning, Los Lunas, N. Mex. 
Pleasant Valley Wiue Company, Reims, N. Y. 

Do. 

Do. 

Do. 

White Elk Vineyards, Keokuk, Iowa. 
Do. 
Do, 
Do, 

G-rotsch & Mayor,9t> and 98 Fulton atreet t N.Y 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do, 
Do. 
Do. 
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Name. 



Place obtained. 



Los Angeles Port. 

Virginia Concord, f 70 

Ives* Seedling, '80 

Riesling, '80 

Cynthiana, '80 , 

Clinton, '80 , 

Eulander, '80 

Virginia Seedling, '80 . 

Delaware* '80 

Concord, '80 

Herbemont, '80 

Catawba, '80 , 

Taylor, *80 

Goethe, 

Sans Pareil Champagne . 

XeDiaraant Champagne 

Norton's Virginia, 72 Champagne 

Brandy, 76 .... ■ 

Norton's Seedling, '781 

Concord & [Norton's, 78 . 

Catawba, 79 

Catawba Champagne, 78........... 

Iona & Catawba, 71 ...... 

lona, 70 , - 

Delaware, 75...*..*. 

Catawba . 

White Concord . 

Bed Concord 

Clinton < 

Norton's ........ - 

"Bed Cross" Champagne, M. Werk & Son 
Sweet Catawba, Pleasant Valley W. Co. . 



Gretseh & Mayer, 06 and 98 Fulton street, N. Y. 
I>o. 

Poeschel, Soberer <fc Co., Hermann, Gasconade 
County, Missouri. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do 
Do. 
Do. 
Do. 

Wbi. H. Mills, Sandusky. Ohio. 
Do. 
Do. 

IT. T. Dewey & Son, 138 Fulton, street, N* Y. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

FritaBaicr, GroonfioM, Nelson County, Virginia. 
• Do. 
Do. 
Do. 
Do. 

Jno. H. Magruder, 1421 New York avenues 
northwest, Washington, IX C« 
Do. 
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O 

w 

H 
O 

H 
O 

o 

g 
K 
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O 
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o 

> 

B 

o 
f 
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11 
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A>0. 


ISame. 
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§^ 


t- ^ 




■*= CD 
£3 rJl 
B © 

S 


*i cS 


S » 




Maker. 






o 


So" 


C-i - 




55 


? O * 


? g*3 
















,^ 










*> 
o 


> lrjl,IIii«; V. IdLtClj ......................... 




9.61 


12. 05 




0.193 


! 0. 13 


ft 79*\ 


o 

v. OJo 


O 9ftA 
v. tou 


\r ±* ^ -err' r*. 

Atonticello \\ ma Company. 


1 A 


V lI*£iUl<* vJrfitt) v'JiiC-vlvlj t *J ........... 




8, 83 


11. 08 


<> i f\ 

1U 


.174 


; Trace. 






*>aft 


Do. 


L * 


"V"?v<rir»ia PliTtfort : 70 


OQ r »n 


9. 82 


12. SI 




.238 


i isTone ... 


. / 


» 513 


217 




18 


£ "5 viifhiriTia ! >\0 

V.,' V iJL 1 i Jt i • <- i 1 €K . K W ................ 




10. 24 


12. 87 


9 On 


. 283 ! . 09 




. 376 


. 217 


Tin 


If) 


Alvev. *80 - -- . . . . ...... 




9. 77 \ 12. 22 


i'J 


.174 


Trace... 


. 630 


. 49S 


. 146 


XJ\t* 


20 


j^ortoirs Virginia. 79 


♦ 9937 


10. 21 


12. 77 


^. CO 


.298 


L...do... 


. 772 


1 377 


* 316 




22 


a v rs Kst. iiAiii^, i l> ...... ....-......*...- 


, y^-i- 


8. 08 


10. 82 


*> 1 ft 


.247 


— do ... 


. /^.J 


* it 9 


* lu.' 


Tin 


32 


Norton's Virginia, '75 . . 


. yyao 


6.36 


8. 01 


62 


.275 


...do... 


. o 20 


. t>ol 


or.;: 
* iWO 


vv ntte Jb i k v ixi 6 v mud . 




Xorton's Virginia, 75 


< 9983 


8.S6 


10. 38 


2. 95 


.295 


....do... 








IlO. 


31 


Concord, '73 


1. 0011 


5. 75 


7. 25 


2. 80 


.273 


....do... 


. 704 


. 395 


. 247 


Do. 


183 


Concord. 73 


. 9970 


7. 65 


9. 62 


2. 53 


.359 


: ISQilO . . . 


. 722 


. 316 


. 325 


Do. 


as 


Cliutoii, 72 rm 


. 9982 


5. 71 


7. 17 


2. 07 


.192 i Trace... 


. 902 


. 292 


. 488 


Do. 


137 


Clinton, 72 


.9901 


7.93 ' 


9. 95 


2. 19 


.196 


3Tone ... 


, 798 


. 391 


. 326 


Do. 


34 


St. Julian 


. 0059 


7.14 


8. 96 


1. 99 ! 


.210 


....do... 


. 587 


. 247 


272 


Do. 


35 


X,a Ko.se 


. 9087 


7.91 ' 


9, 95 


O fit ' 


.268 


....do ... 


. 766 


1 AA 

. 400 


. 293 


Do. 


36 } Claret 74 


. 9:^88 


9. 02 1 


11, 35 


*? fiO ' 


.236 


_..do ... 


. oZO 


. 4. H 




Do, 


59 


Concord. r 80 


. 9933 


S. 72 - 


10. 91 




.185 


.45 


. niy 


'^19 


*>*?A 


u. Aanu^r. 


GO 


Clinton, '80 „. 




10. 90 j 


l£ 62 


il. j 


.165 


.30 


ft9ft 




. 2o4 


1^0. 


61 


Ives, '80 


. 9925 


a 65 i 


10. 82 


9 17 


.152 


.20 


. Dou 


♦ aOo 


. 2 i>4 


Do. 


62 


Norton's Virginia. '80 


. 9941 


8.99 • 


11. 26 


2. Oo i 


.222 


.12 


. C02 


QO<2 


. 283 


Do. 


63 


Ives and Clinton, "SO 


. 9020 ¥ 9. 62 


12, 05 


ft 17 ' 
6. Ii ; 


.183 


Xrace... 


. OOt> 


» Ota 


, 210 


Do. 


64 


Ives and Clinton, 79 


. 9036 ; 9. 28 j 


11.61 


9 dQ i 


.208 


....do ... 


7AO 




, 20b 


Do. 


65 


Concord and Clinton. 79 


♦ 9043 


9.76 1 


12.22 




.202 


....do ... 


> I Ot: 


* OJ?o 


. 2oD 


Do. 


84 


Franklin. '66 


. 9955 


8.77 1 


11. 00 




.166 


do ... 








tT ulhift llincko. 


87 


lolhink, '68 


. 9935 


8.72 1 


10. 91 




. 151 


....do ... 


. OOv 






TY/\ 
i>0. 


74 


Kuby Claret, 75 


. 9910 


9.73 ; 


12. 13 


2. 22 ! 


.156 


do ... 




. 475 


901 




75 


Ttnby Claret, 76 


.9917 


10-30 1 


12. 87 


2. 06 i 


.186 !._..(!o ... 


.696 


.463 


. 186 


Do. 


76 


Tiubv CI: tret, 77 


.9927 


9.56 ? 


31.96 


1. 94 i 


.165 


....do... 


. 695 


*4;jg 


. 206 


Do! 


77 


Ktihy Claret, 78 


.9902 I 


11.82 : 


14. 74 


1.87 1 


.149 


....do ... 


. 667 


. 373 


. 395 


Do! 


78 


Kubv Claret, 79 


.9918 : 


10.15 I 


12. 68 : 


1.84 j 


.154 


....do ... 


. 650 


. 399 


\ 201 




79 


Kuby Claret, '80 . | 


.9922 : 


10.75 : 


13.43 ; 


1. 82 j 


.183 


...-do ... 


.544 


[372 


!l38 


Do. 


80 


Clerencr, 76 \ 


. 9984 . 


6.99 ' 


8. 80 ; 


2.15 ! 


.250 


do ... 


.511 


.264 


.198 


Do. 


81 


^vmhiana, 76 ! 


.9939 \ 


7.94 1 


9.95 ! 


2. 28 1 


. 208 


do ... 


.770 


.528 - 


.193 


Do. 


82 


Franklin, 76 -j 


.9945 ; 


8.64 ; 


10.82 i 


2. 01 ; 


.180 


....do ... 


.724 


.347 


,302 


Do. 


83 


Xprton's Virginia, 77 -j 


.9914 ! 


10. 38 \ 


12. 96 ! 


1. 87 


.166 


....do ... 


.635 


.287 


.278 


Do. 


155 


Ives' Seedling, ? 80 .... .! 


. 9925 ! 


9.43 j 


11. 79 I 


1.98 ! 


.238 


....do ... 


.568 


.287 


.225 


Poescfcel, Soberer & Co. 


157 


Cyntliiana, *80 j 


.9952 | 


9.26 | 


11. 61 j 


2.66 i 


. 343 


....do ... 


.561 


.289 


.218 


Do. 


158 


Clinton. : 80 i 


. 9891 \ 


12,21 j 


15.21 ! 


2. 20 i 


.285 j 


do ... 


.540 5 


.309 


. 185 


Do. 


100 


Virginia Seedling, '80 ..--1 


.9956 j 


9. 89 ; 


12.40 | 


3-00 j 


.365 | 


....do ... 


.494 


.302 


. 154 ! 


Do. 



leg 
uk 

m 

m 
to 
n 

■ m 
120 

121 
,122 
■124 
15 
56 

120 

127 
114 
115 
171 | 

172: ! 

66 ! 

67 1 

37 1 

38 < 
4 ! 

11. } 



Concord, W * . . , - . - 
Sonoma Bed Mission* *7& . 
||||%^ Bed 2infandell* '79. 
Vkgiiua Concord, *79 . * . * . „ 

Concord . - ...... ....... 

TiE^nja Seeflisg 
Fiae Claret 



12 
97 
136 
180 
181 
182 



ran& k," 'so. .......... 

Morion, *80 

.Ijye&p 30 .. - ....... « 

Concord, /SO ... .... 

Black Bese,..., 

*'QM Dominion"... 

"OMDoininion" 

" Prince Wniiain 

Mission Claret 

Bed Zinfandell ... 

Xorfeon's Seedling, T 78 . . , 
Concord and Norton, ' 79. 

Zinfaridell, 5 73 

ZMantfell* 79 

ZmfeMeD:..,...,... 

California Claret . .. 

California Zinfandell 

Concord Bouquet. 

i-.Keii Wine.....'! 

j. Dry Concord, *80 

j ? 74, 

| Red Concord ............. 

j Clinton 

I Norton's . 



. 9913 


j 10,38 


{ I2£9e 


1.76 


| .233 1 


Trace. 


.496 


.302 


.90)98 


7.99 


10.03 


2.42 


.^8 


JNona> 


.722 


.301 


» 9962 


7. 80 


0.78 


2.43 


.255 


Trace. ... 


.393 


. 381 


„ 9965 


7.60 


9; 54 


2.11 


.2®1 


.*..<io ... 


.753 


.421 


e* 43 


10. 56 


1. 85 


.130 


....do . .. 


• 648 


.272 


. 99<1o 


9. 62 


12. 05 


2.06 


.218 


....do — 


.064 


.226 


. 9937 


9.21 


12.52 


1.97 


.189 


do ... 


.664 


.287 


.9940 


9. 21 


tL 52 


% 03 


.210 


do ... 


.664 


.242 




o. 


10. 30 


2.09 


.318 


None 


.754 


. 362 


» IfC-oo 


19 1*i 


tc i.«> 

ID. 1.6 




.170 


Trace. . . 


♦ 516 


.258 






ft 97 


f 79 
J.. fii 


* luo 


Isone ... 


. 602 


.346 


Q<1£7 




iO. c.x 


9 17 

£n XI 


.209 


do ... 


. 618 


.347 


00*>/i 




1&+ OX 


1 Ck4 

i. »* 


.170 


Trace-.. 


. 756 


.287 


<M*70 


Ifi 
O* XU 


7 7/t 


l. 


.169 


.14 


.707 


.277 


OOK7 


7 Ol 


ft. OV 




,im j Trac«... 


. 782 


.391 


.9945 


10,20 


12. 77 


3. 10 


.297 


....do ... 


.699 


.317 


.9975 


7, 39 


9. 29 


2.40 


.532 


....do ... 


.917 


.271 


.9960 


9.04 


11.35 


2.67 ; 


.280 


....do 


.768 


.277 


. 9945 j 9. 34 


11.70 


2.36 j 


.261 ; 


— do . . . 


.685 


.356 


.9986 


7.58 


9. 54 i 


2. 39 


. 223 : 


STone 


. 997 


.646 


.9957 


8. 21 


ia on 
llr. oU • 




1 213 


Trace...! 


. 825 


.437 


.9963 


8.83 


11. Uo 




. 188 ! 


....do ...! 


. 798 


.376 


.9947 


9.83 


12. 31 ! 


2.56 


.376 I 


....do ...1 


.814 


.323 


.9964 


8.41 


10.56 


2.43 ; 


.326 


do ...i 


.903 


.331 


.9930 


10.58 






.237 


.18 ] 


. 726 


.266 


.9928 


9.84 


12. 81 


2. IS 


. 141 


.71 | 


. 741 


.272 


1. 0069 


9.07 


11. 44 


3.90 


. i8r> . 


.80 1 


.790 


.402 


.9913 


9.44 


11. 79 


1. 66 ; 


.098 


Trace...? 


.681 


.272 


1. 0000 


5.69 j 


7,17 


2.68 \ 


.193 1 


....do..J 


.764 


.420 


.9953 


7.34 I 


9. 21 


1.87 j 


.197 1 


2^on« ... 


.838 


.377 


,9944 


9.27 i 


11. SI ; 


2.50 | 


.217 ! 


do ... 


.,778 : 


.483 


. 9933 


10. 06 


13.34 


2.70 i 


.358 ! 

] 


....do 


.634 


. 323 



. 155 

.337 

.242 

.266 

.301 

.350 

.302 

.178 

.314 

.206 

.205 

,217 

.375 

.344 

.313 

.306 

. 517 

.393 

.271 

.281 

.310 

.338 j 

.393 I 

.458 ! 

.368 I 

.375 

.310 
.327 
.275 
.289 
.236 
.249 



Poescnel* Scherer <fc C*. 
Grefcsch & 2£ay$r. 

Bo. 

Do. 
Isaac Cook. 

Do. 

Bo. 

I>o. 

^Wenrle, Werk & Co. 
Do. 
Do. 
Do. 

Charles Saalmaun. 
C. A. Heineken. 

Do. 

Do. 

B. Dreyfus & Co* 
Do. 

H. T. Dewey & Sun. - 

Do. " 
Dresel Co. 

Do. 

George Hamlin Sc Co. 



Vineland Wine Company, New 
Jersev. 
Do. 

W. J. Greeji. Tokay Vineyards. 
Wliitt* Elk Viaevanis. 
Fritz Bau.r. 

Do. 

Do. 



II.— DitY White Wines. 



» 
o 

H 

O 

»*S 

Hi 

K 

O 

Hi 

OR 



1 

5 
6 
8 
9 

; 7 
13 
21 
29 

45 | 

4s : 

50 i 

€8 : 



California White Hoe 

Missonri 

Riesling 

California Hock 

California Muscatel 

Catawba, Ohio 

California Sonoma Hock. . 

Vir ginia Hock, '79 

Wlute Concord, '75. ...... 

Catawba 

Catawba 

Brocton Catawba 

Califoraia Riesling Hock . 
Caiiforaia Hock 



.9892 
.9908 , 
.9902 \ 
.9913 
.9913 i 
.9930 1 
*9845 i 
,9905 • 
.9^54 | 
.9903 
.9928] 
.9890 1 
.9932 . 
.9935 \ 



13. 94 
10.68 r 
10. 55 ! 
10.29 j 
10:67 
9 v 9i I 
9. 66 j 
a 58 ! 
8. 42 I 
10.99 : 
10.52 i 
12. 28 ' 
9.00 
9.07 , 



17.37 


; " 2.62 


0.243 


0. 09 


0. 855 


0. 231 


0.311 : 


13. 34 


# 1. 45 


.204 


. 05 ' 


. 547 


i .21^7 


. 256 1 


13. 05 


1. 62 


.18.1 


.04 


. 620 


; .227 


; .314 j 


12. 87 


1.44 \ 


.147 


.09 


. 767 


.378 


.311 I 


13.34 


1.41 ! 


.190 


.32 : 


.767 


.272 


.396 ; 


12. 40 


2.22 | 


.154 


.19 ; 


.6TJ2 


.302 


.264 f 


12.05 


1.18 ; 


.19U 


.13 ! 


, 422 


. 213 


.167 i 


1L 96 


*. L39 : 


.166 


Ti-ace...! 


\ 636 


.378 


.206 


10.56 


2.64 *; 


.160 


Xone 


.789 


.332 


.366 ; 


13.71 


2.10 


.135 5 


Trace 


.833 


.480 


.282 1 


13.15 


2.19 


.140 


\ 


.542 


.470 


.068 ! 


15.30 


2.09 


. i*>i ; 


.26 ! 


.789 


.385^ 


.323 i 


11. 26 


1.67 . 


. 223 


Trace...! 


.846 


.211 


.508 j 


11, 35 


r92 : 


.2os : 


... do ...j 


.785 


.242 


.354 j 



Lenk Wiu? Company. 
Pcrkina, Stein &,Co. 
Mont icello Wine Conipaov. 
White Elk Vineyards. 
Pleasant Vallf v'Wine Companv*. 
Do. 

G. E. Byckiuan. 
Dresel &, Co. 
Do. 



No.j ISame, 
i 

I 

1 - 



Catawba 

Jersica, *68 . 

Catawba, : 68 

Catawba, Missouri . 

Dry Muscat. 

Whit© Zinfandeli 

Kie sling 

Gutedel 

Hock , 

"A. A" Catawba, second quality* 
"A. A. A" Catawba, first quality. 

Delaware ... ... . 

* ' Mount Yeraon " 

Kative wine, N". Hex., 77 

Sonoma Mission, '78 

Sonoma Riesling, '77 (?) 

Sonoma Riesling, '79 

Sonoma Mission, '79 

Sonoma Gutedel, '79 

toy Muscat, 74<?) 

White Zinfandeli, 78 

White Zinfandeli, 79 

Ohio Catawba, 79 

Ohio Catawba, 'SO „ 

Helena(?) 79 

Biesling, '80 

Kulander, '80. 

Delaware, *80 - 

Taylor, '80.. 

Goethe, '80 

Catawba, 79 

Iona and Catawba, 71 

lona, 70 

Catawba, '80 , 

White Concord, '80 , 

Herbemont, '80 

Catawba, '80 

White Concord, 75 , 



ANALYSES OP AMERICAN WINES — Continued. 
II. — Dky White Wikes — Continued. 



8^ 

*"* .2r 
c3 *<r> 

~% 


o S 


72 
gS 


-3 

-4-3 
O 

£ s 


Per cent, glu- 
cose. 


3& 

g 9 U 


Porcenl fixed 
acid, as tar- 
taric. 


Percent, vola- 
tile acid, t\s 
acetic. 


Maker. 


7. 75 




X» otc 


117 

• XXI 


.16 




.272 


.205 


jatciij xsinnu. w me uo. 


9. 64 


12, 05 


1 Q1 


13ft 
• Xoo 


Trace... 


79 A 


.287 


.351 


u UIluo ijLinC-iI.e* 


7. 16 


ft Qfi 


X. "x* 


1R7 
• XO/ 


do ... 


ft ft ft 


.350 


.280 


Tin 
Xj O. 


8, SS 


11. 08 


1 A7 


129 


do 


779 


.387 


* . 308 


X.c>dlau UQOK. 


9* 14 


1L 44 


1. 82 


. 150 


....do ... 


. 619 


.248 


.289 




9. 02 


11. 26 


l! 47 


. 139 


...,do ... 




.227 


.290 


Do. 


9. 64 


12. 05 


1. 72 


! 221 


do ... 


. 696 


.210 


. 389 






XI. iu 


t" 12 

X. Do 


. J 'JO 


....do .... 


TO/? 


.212 


.411 


XJO. 


7 73 


1 O 7ft 


1 *7Q 
X. < O 




....do ... 


. i£o 


.211 


.410 


juo. 


/. bJ 


y, 0^5 


1. <jy 


. 192 


ISfone . . . 


. 710 


.25? 


.362 


Wehrle, Werk & Co. 


ft Aft 

y. on 


11. do 


1. 


. 164 


Trace . . . 


. 772 


.309 


.371 


Do. 


rr AO 


O OA 
O. OU 


1. 51 


. 255 


Xone 


. 664 


.226 


. 350 


Do. 


•*7 TO 

7. to 


ft TA 

y. 7u 


ft A? 


. 202 


.30 


. 669 


. 286 


.306 


C. A. Heineken, 


10. 55 


lo. 15 


1* oO 


. 275 


Trace. .. 


. 485 


.121 


.291 


Xr. & H. Huning. 


O A 4 

cs 44 


10. Do 


X. t>*> 


.1©4 


do . . . 


. 619 


.311 


.246 


G-retsch & Mayer* 


XU. DO 


Id. XO 


9 9ft 


99Q 


....do ... 


OA* 

• OifO 


.332 


.290 


Do, 


i n r \± 

J.U. <>* 


ZO. x<J 


1 7A 

J. 1U 




....do ... 


. O/O 


.257 


.254 


Do. 


8. 30 


18. 38 


1. 67 


. 193 


....do ... 


• 619 


.317 


.242 


UO. 


if. DXf 


11 ft7 

J. A. O f 


1. 71 


. 197 


do ... 


. t)oy 


.287 


.242 


Do. 


if. v£ 


19 A£\ 


1 ftft 

X. 99 


9^R 


do . . . 


Q1 A 


.302 


.411 


Do, 


y. oo 


1 T OA 


1 Qft 


91 1 


do ... 


. /ol 


.393 


.324 


Do. 


ft so 


1 1 Oft 


1 £7 


1ft9 
. XOa 


do ... 


*74ft 


.332 


.326 


Do. 




19 77 


1. 63 


11^ 


<jo _ 


• I a-O 






Do. 


0 9ft 


11. Gl 


l! 80 


111 

• 111 


do ... 


AO ft 


.468 


. 128 


Do, 


7. 80 


9. 78 


2. 06 


. 229 


do 


AOQ 


.271 


.250 


JJo. 


g" og 


lo! 38 


2! 00 


! 335 


J>Tone ... 


Aft3 


.349 


.203 


Pocschel, Scherer Sc Co. 


lo! 46 


13! 05 


I . 90 


, 199 


Trace... 




.302 


.194 


Tin 

JUO. 


9. 35 


11. 70 


1. 88 


. 255 


....do ... 


. 562 


.332 


.184 


Tin 


10. 37 


12. 96 


1.99 


.185 


do . . . 


. 732 


.317 


.332 


Do 


8.55 


10. 73 


1. 85 


.223 


do ... 


.693 


.301 


.314 


Do! 


7.55 


9.45 


1.57 


.114 


ISTone . . . 


.830 


.468 


.290 


K. X. Dewey & Son. 


9.73 


12. 13 


1.91 


.103 


Trace... 


.742 


.469 


.218 


Do, 


12, 05 


15.02 


J. 62 


.090 


....do ... 


,810 


.561 


.199 


Do, 


7.02 


9.54 


L39 


.148 


do ... 


.755 


.317 


.350 


Fritz Eaier. 


8. 02 


10.21 


1. 34 


.183 


....do ... 


.481 


.252, 


.183 


Do. 


7.78 


9.86 


1.60 


.146 


None . . . 


.562 


.302 


.208 


" Poeschel, Scherer Sc Cc* 


8.64 


10.82 


1.63 


.178 


Trace... 


.574 


.362 


.170 


Do. 


7. 03 


8.88 


3.66 


.158 


1. 20 


.784 


.404 


,304 


White Elk Vineyards 



OO 

o 



w 

o 
w 
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O 
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50 
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III. — Sweet Wishes, 



FOKT WXJS'ES. 

PortyTowa. - . - « . - - * — • * 
Port, 3Sew York — 

CaHfornia Port 

Brocton Port, Few York 

California Port .«......-. 

Speer's Port, Few Jersey 

California Port. . . . . * 

California Port - - - - - . - - * - 

California Port. , - : - 

" Sunny Slope/' California ... 

Port, Few York 

Los Angeles, California ...... 

SHEJKET WINES. 

California Sberry 

Sherry, Few York . . 

Sherry 

Marsala 

California Skerry . 

OaMfojnia Skerry. ............ 

Speer s Skerry ........ 

CHJ31PAOKES. 

"Dry Sxllery" 

"Great Western," extra dry' 
"Great Western," extra dry 
"Grand Prize," medium dr\\. 

"Eelipse," extra dry 

"Gold Seal" 

"Sans Paretic 

"Saos Pareil" 

La Biamant - — 

FortOn's Virginia (red), '72. 

Cook's Imperial , 

Cook's Imperial 

"Hod Cross" (red) 

""Red Cross" (red) 

Catawba, '78........... — 



SWEET* C ATAWBAS. 



Bass Island.. 

Iowa, '71 

Few York 
Few York • 

Few York 

Brocton, Few York. 



i. one 

1. 0207 
1. 0258 
1.050B 
1. 029T 
1. 0213 
1. 0139 
1.0122 
1. 022$ 
1.0*05 
1.0296 
1. 0339 



.9873 
1. 0074 
.9044 
1. 0052 
. 99S7 
.9942 
.9949 

i 

3.0293 I 

1. 0268 i 

1. 0285 ' 

1.0228 " 

1.0174 

3L04O2 

1. 0272 

1.0&08 

1,0217 

1.0188 

L02O7 

1. 0222 

1.0264 

1.0265 

1.023a 



3.0338 
1. 0101 
1.0219 
1.0231 
1.0199 
*0512 





i 






10.25 


13.05 


6.89 


0.178 


13*77 


17.70 


9.83 


.142 


16. 93 


21.89 


11.43 


.467 


10.00 


13.24 


17. 04 


.139 


16.10 


20.89 


12.-37 


.285 


13.67 


17. 59 


10.69 


.309 


14. 78 


18.88 


8. 56 


.355 


la 58 


19.87 


8.36 


.347 


12,03 


15. 49* 


10.33 


.300 


11*53 


15. 12 


12.96 


.336 


1144 


14. 84 


11. 45 


.190 


12. 68 


16.52 


14.18 


.345 


14.42 


17.92 


1.95 


' : 

.197 \ 


13.37 


17.59 


6.83 


.166 


20.09 


25. 17 


5. 17 


.479 


16. 06 


20. 33 


6/42 


.428 


12.84 


16. 15 


4. 70 


. 202 


13.42* 


16.80 


3. 91 


.198 


17.62 


s 22. 09 


4. 89 


.219 


9.22 


11. 96 


10.70 


.104 


9.05 


11. 10 


10.41 


.131 


a 35 


10.82 


11. 07 


.130 


9.75 


12.49 


9.15 


.134 


9.26 


11.87 


7.78 


. 149 


8.26 


10.82 


13. 31 


.110* 


5. 78? 


7.48? 


9.00 


. 147 


8.Q7 


10. 47 


10.30 


.153 


a 40 


10.82 


a 73 


.138 


6.24 


8. 01 


8.58 


.164 


8.41 


10.82 


8.47 


.130 


7T03 


9.04 


7.80 


.114 


10.02 


12.96 


11.23 




8,58 


11. 08 


11.01 


.102 1 


7.64 


9.86 

r 


8.57 


. 114 ! 

| 


11,68 


15.21 


14.49 


! 

.152 | 


&89 


12.58. 


7. 23 


.211 j 


12.98 


1470 


11. 13 


.120 


13.40 


17.26 


10, 18 


.140 


m# 


19.78" 


11.42 


.126 


16.71 


14.18 


16.71 


.113 



4.15 


0.697 


0.430 


0. 214 


7. 77 


• 808 


.548 


. 208 


8.60 


.790 


. 307 


. 386 


11.80 


.828" 


. 600 


1 0f) 


5.78 


.510 


. 320 


* 15-6 


7. 4t 


.705 


. 347 


OCA 
. ZOO 


4.49 


. 755 


.320 


QAQ 

. o4o 


5.88 


.370 


.196 


,139 


8.60 


.486 


,238 


. 198 


11.57 


.433 


.259 


.138 


9.18 


.693 


» 





11. 39 


.508 


.348 


. 128 


.61 


. 532 


.231 


Oil 

. 44-1 


4.84 


. 689 


.209 


. d£3 


2.97 


.694 


.332 


.290 


3. 53 


. 626 


. 418 


. 166 


2.45 


.721 


. 246 


.380 


2.20 


.573 


.232 


.273 


3. 33 


.476 


. 271 


.164 


7.34 


.685 


.438 


.198 


9. 08 


. 818 


. 365 


. 362 


a 19 


. 501 


. 394 


. 186 


8. 21 


. 821 


.323 


. 398' 


6. 51 


. 885 


.295 


.472 


12. 02 


. 839 


.447 


.346 , 


a 74 


. 862 


.438 


. 339 


8.78 


.825 


.626 


. 159, 


7.54 


.564 


.411 


.122 


7. 24 


.692 


. 515 


.142 


7. 23 


.779 


.470 


.247 


7. 02 


.851 


.411 


.352 


10. 11 


.570 


.322 


.198 


9. 01 


.567 


.386 


.145 


6. GO*' 


.572 


.423 


.119 


11. 00 


. 595 


.296 


.239 


4. 01 


.668* 


.318 


.280 


8.98 


.519 


.382 


.110 


8.87 


.367 


.289 


.063 


9.49 




.406 


.123 


15.22 


.714 


.471 


.194 



"White Elk Vineyards. 
Pleasant Yalley wine Company, 

G. E. Kyekman. 
Kohler & Frohling. 
Alfred Speer. 
Dreyfus & Co. 
Do. 

Perkins, Stern & Co. 
Do. 

Pleasant Yalley "Wine Company. 
Gretsch & Mayer. 



TTrbana Wine Company. 
Perkins, Stern & Co. 
Do. 

Dreyfus k, Co. 

*Do. 
Alfred Speer, 



Henriot & Co. (?) 
Pleasant Valley Wine Company. 
Do. 

Arpad Haraszfchy. 
Do. 

TTrbana Wine Company. 
William H. Mills. 

Do. 

Do. 

Do. 
Isaac C ook. 

Do. 

M. Work & Son. 
Do. 

H. T. Dewey & Son. 



White Elk Vineyards, 
Pleasant Valley Wine Company. 

Do. 

Do. 

G.E.Hyckman» 



I 

o 



00 



ANALYSES OF AMERICAN WINES — Continued. 
Ill —Sweet Wises— Continued* 



CO 

to 



Xame. 



54 

71 
117 
151 i 

42 
104 

m 

152 

49 

51 

95 

96 

38 

99 
100 

94 

43 
177 



23 
112 
170 



MISCELLANEOUS. 

Sweet Muscatel 

Sweet Muscatel 

Sweet Muscatel . - . . . 

X-os Angeles Muscatel 

California Angelica ..... 

California Angelica 

California Angelica 

Los Angeles Angelica 

Brocton Sweet Ke«nna 

Gerke's White Wine 

Sweet Delaware, r 79 

Sweet Concord, "80 

Senppernong, f B0 

Scuppernong, sweet, ; 78 

Senppernong:, dry, '79 ; 

Norton's Yii.&mia 44 Claret, 

California Malaga 

Delaware. '75 , 



'SO 



BKAXD1ES. 



Pure Grape . 
Pure Grape , 
Brandy, '76 , . 



ZTj 



1. 1022 
1. 0243 
3. 0437 

i, ms 

T. 0440 
1. o:>81 
1. 0465 
1. 0493 
1. 0515 
1. 0023 
■2,0320 
1. 0224 
1. 0100 
I. 0404 
. 9948 
.9962 
1. 0239 
1. 0111 



.9272 
.9341 
.9399 



13. 51 
17.33 
17. 08 

12. 81 
8.96 

10.63 

13. 77 
14: 77 

9. 71 

11. 67 
8.73 
a 48 

a so 

9.06 
10.72 

12. 27 

13. 72 
7. 74 



46.00 
43.66 
43. SI 



■31 



•S3 
si 



18. 58 
22. 36 
22.46 
17.08 
11.79 
13.90 
IS. 14 * 
18. 78 
12. 87 
14.74 
11. 35 
10.91 
10.82 
11. 87 
13.43 
15.40 
17. 70 
9. 86 



53. 70 
51.38 
51.58 



31, 34 

11, 70 
17. 09 
15.61 
14.41 
13.63 
15. 94 
18. 04 

io: 52 

5. 42 

12. 07 
8.41 
5.71 

14.13 
3.39 
3. 61 

11. 00 
6.45 



.125 



.371 
.218 
.126 
.173 
.196 
♦ 249 
. 230 
.177 
.101 
.341 
.118 
.132 
.111 
.132 
.108 
. 126 
.423 
.260 



53 



Pi 



25. 37 I 

11. 59 i 
16.94 ! 
13. 44 I 

12. 48 S 

13. 25 ! 
14.81 I 
16. 20 ; 
15. 31 ! 

2.21 [ 
10. 27 i 
7.12 I 
1. 78 | 
13 5ft | 
1.31 
1.31 ! 
8.59 
3. 36 



Trace. 



.753 
.366 
. 331 
.533 
.489 
.347 
.430 
.466 
.628 
.673 
.709 
.601 
.653 
.758 
.925 
.828 
.659 
.503 



o a 

S C5 o 



I 



.421 i 

.234 I 

.273 ! 

. 360 i 

.310 

. 254 

.315 

.314 

. 4 05 

.245 

,355 

.358 

. 252 

. 323 

.346 

.295 

.264 

.430 



.266 
.106 
, 040 
.138 
.143 
.074 
. 092 
.122 
,130 
,342 
. 355 
.194 
.321 
. 348 
.463 
.426 
.31t> 
.130 



,111 



.075 



Maker* 



Perkins, Stern <fc Co. 
Dreyfus <fc Co. 
Bo. 

Gretsch & Mayer. 

Perkins, Stern & Co. 
Dreyfus & Co. 
'Gretsch & Mayer, 

G. E. Ryckman. 
Henry Gerke. 
W. X Green. 

Do. 
Do. 
Do. 
Do. 
Do. 

Henry Gerke. 

H. T.JDewev & Son, 



Monticello Wino Company. 
B. Dreyfus & Co. 
HL T.ltewey &Son. 
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Constituents, &o. 



Dry rod wines. 



Dry white wkiea. 



Specific gravity 

Per cent, alcohol, by weight 

Percent, alcohol, by volume 

Per cent, total residue. 

Percent, total ash. 

Percent, glucose 

Per cent, total acid, as tartaric. - 
Percent, fixed acid, as tartaric. 
Per cent, volatile acid, as acetic. 



Average (sixty- 
four analyses). 


■4-5 

f/i 

s 


Lowest. 


i 

>> * 

a§ 

8 A 

4 


fc 

a 


. 9933 


i. oon 


.9894 


.9926 


1. 0105 


8. 92 


32,21 


5,71 


9. 35 


13. 94 


11. 04 


15. 2.1 


7. 17 


11. 70 


17. 37 


2. 28 


10 


1. 05 


1. 75 


2. 04 


0.231 


0. 5:52 


0. 130 


0, 181 


0. 335 


Traces. 


0.450 


jSTonc. 


Traces. 


0. 300 


0. 723 


0. 007 


0.511 


0. 080 


0. 855 


0. 800 


0, 640 


0. 220 


0. 313 


0. 501 


0. 200 


0. 517 


0. 108 


0. 204 


0. 508 



. 9845 

7. m 

8. 80 
1. IS 
0. 090 
None, 
0. 422 
0. 121 
0,068 



I wish to acknowledge the valuable aid rendered by my assistants, 
Messrs. Charles Wellington, Clifford Richardson, and Henry B. Par- 
sons, who were all engaged on the work relating to sugar. 

In addition, Mr. Richardson has had charge of the work on grasses, 
Mr. Parsons of the work on wines, and Mr. Wellington of the work on 
tannin. 
Respectfully submitted. 

* PETER COLLIER, 

Chemist 

Hon. War. G. Le Duo, 

Commissioner. 
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REPORT OF THE STATISTICIAN. 

Sir : My report as Statistician of the Department of Agriculture is 
respectfully submitted. 

The estimate of the different crops and the numbers of live stock for 
the year 1880 is based on the enumeration of the census taken in June 
of that year, as far as has' been practicable, but the enumeration, at this 
date, is not available for some of the States and Territories ; -where 
such is the case, I have made the estimates from our own tables for , 
1879. 

CROPS OP 1880. 

Corn. — The area planted in this crop was slightly more than that 
planted in 1879. The spring was very favorable for planting, with 
some complaints of too much rain in the States north of the Ohio River 
and west of the Mississippi. 

During the summer drought was injurious in the South Atlantic 
States to a limited extent, while the States of the Lower Mississippi 
differed from too much rain. The early fall of snow, added to the 
. almost unprecedented rainfall in the West and Southwest during the 
autumn, caused a serious loss to the aggregate of the crop, owing to 
the fact that much was still standing in the fields at that date. The 
yield per acre, for the whole country, however, shows that it was 27.5 
bushels per acre, thus making a crop of 1,717,000,000 bushels. 

TT3bat--The winter of 1879- 7 SO was an unusually mild and open one, 
and the injuries to fall-sown wheat were inconsiderable, except in those 
localities in the Northwest where many farmers tried the experiment of 
fall-sown wheat instead of the usual spring sowing; there, owing to a 
lack of snow covering, the injury was almost universal. 

The increase in area sown in this crop was very great, and was esti- 
mated at 11 per cent. This increase was almost entirely in faU-sown 
grain, the area in spring wheat showang but slight change from the year 
previous. 

The conditions of the crop durisg growth were favorable, although 
in all sections south of the Ohio River there were complaints of drought 
ah& rWt. The season in the Northwest was better than either of the 
two preceding years, inasmuch as the hot wave which swept over that 
section those years was not felt this season. On the Pacific coast the 
season was all that could be desired. 

The yield per acre for the whole country is 13.1 bushels, and the crop 
is estimated at 498,000,000 bushels. 

Cotton.— Since two years the price of cotton, together with the re- 
turning prosperity of the whole country, has stimulated the production 
to a great degree. 

The increase in area planted was estimated in June at 7 per cent, 
more than the previous year, but later developments showed that the 
estimate was too low, as well as the estimate for 1879; therefore it was 
with much interest that the enumeration in the census of the number 
of acres planted in this staple was watched. Besides, this was the first 
enumeration of the areas sown and planted ever included in the agri- 
culturai schedule of the census. 
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It is now ascertained that in 1880, 15,475,000 acres were planted in 
cotton. 

The weather during the spring and summer months was very favor- 
able, and the crop was in a very forward state, being some two weeks 
earlier than usual. In the full months there was too much rain, par* 
ticularly in the States of the Mississippi Valley, and the expectations 
of an excess in the yield per acre for the cotton belt were not realized, 
but the increase in area planted more than counterbalanced the loss in 
yield. The result was a crop largely in excess of that of 1879. 

Tobacco.— The crop of tobacco fell short, to a considerable extent, as 
compared with the crop of 1879. 

The cause of the decline was a decrease in the area planted in most 
of those States where the crop is the largest. In Virginia and Mary- 
land, owing to an unfavorable season for planting and a great scarcity 
of plants, there was reported a reduction of nearly 20 per cent, in acre- 
age. In Kentucky and Tennessee there was also a decrease, but slight 
as compared with the two States mentioned above. In Ohio, Pennsyl- 
vania, and Connecticut there was an increase of acreage. 

The weather in July and August was not favorable, but later in the 
season it was, and the crop that was grown made rapid improvement, 
and was nearly an average yield per acre, and of superior quality. 

Other crop. — 2?or details of other crops, reference is made to the fol- 
lowing tables: 

Table showing the product of each principal crop of the several Stales named, the yield per 
acre, the total aoreage, the average price in each iSiate t and the value of each crop f for 1880, 



Products. 



MA1KK, 

Indian com • tmshels. 

Wheat.* do 

Itye m .....do. 



Oata „ , do.... 

Barley do 

Buckwbe&t do.... 

Potatoes do,... 

Tobacco . . - pound a . 

Hay tons. 



Total. 



KRW UAHFftHIflS. 

Indian corn bushels . 

Wheat... do.... 

Rye ..do,... 

Oats , do..*. 



rley . 



-do. 



£-9 



1,108,020 
531, 204 

no, m 

2, 012, 825 
238, 779 
480, 000 

5, 154, 190 



1,207,290 



ft 



35.4 

12 

15.3 

25 

21.5 
25 
107 



L 01 



Buckwheat . do. 

Potatoes , „..„ „ do 

Tobacco — .pounds. 

Hay ....tons. 



Total. 



VERMONT. 

Indian corn bushels. 

Wheat*.--, ♦ do.... 



Oats .... do. 

Barley — do. 

Back wheat; do. 



1,401,820 

158, 200 
48, 900 

891,8-10 
00, 500 

102, 150 
3, 780, 300 



592, 764 



1, 801, 000 
. 314,325 
102, 456 
8, ISO, 630 
800, 574 
348, 400 



If 

6-9 



31,300 
44,207 
2,574 
80, 513 
11,100 
19, 200 
48,170 



1,284,451 



1, 621,581 



38 
34 
10 

no 

25.4 
22.3 
105 



• 90 



82 
15 
.18 

as 

28,3 
20 



30, 800 

11,300 
3, 000 

20, 728 
3,503 
4,581 

36, 000 



058,027 



783, 809 



50, 300 
20, 055 
5, 692 
99, 548 
10, 833 
17,420 



ii 

h ° 



$0 77 
1 47 
96 
48 
79 
50 
48 



12 67 



73 
40 
95 
48 
79 
65 
44 



13 37 



71 
, 33 
84 

4 f :> 

75 
58 



Total valaa* 
tioi}. 



$853,175 
780,870 
37, 807 
960, 156 
188, 035 
240. 000 
2,474,011 



10,430,740 



21, 977,. 304 



1,023,329 
221,480 
40, 5X2 
428, 083 
71, 495 
60,401 
1, 665,972 



7,925,255 



11, 448, 527 



1,279,130 
418, U52 
80, 063 

1, 4 33, 491 
229, 930 
202, 072 
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Products* 


4,954,740 


o 


m 

p 


© « 
ig p» 


Total yaluft. 
tiou. 


VjfiKMOKT— Continued, 


141 


35, 140 


$0 42 


$2,080,991 




1, 182, 030 


L 6s 


1, 094, 472 | 10 40 


12,293,112 






1, J540, 300 




18, 022, 847 


MASSACHUSETTS 

Buck wlieat do 

. .• ... 'Total 








1, 875, 330 
18, 921 
431, 550 
717, 309 
73, 282 
104, 240 
5, 244, 120 
4, 927, 840 
803, 091 


33.5 

17 

37.5 
81. 
22 
20 
126 
1, 520 
1.08 


3,113 
24, OIK) 
23, 130 

3,331. 

5,212 
41,020 

3, 242 
709, 714 


i\> 

I 30 
92 
53 
88 
00 
51. 
15 
18 33 


1, 400, 497 

24, 597 
397 0^6 
380, 174 
04, 488 
" 02,544 
2, 674, 501 
739, 170 
10,881,456 






058, on 




21,580,459 


axiom ISLAND, 








063, 180 


30 


1 f> 1 Art 




320, 802 




27,555 
167, 250 


35 
30 


1, 837 
5, 575 


1 00 
53 


27, 555 
88*043 
















444, 000 


75 


5, 020 


00 


200,400 




io8, oii 


.75 


144,020 


16 00 


1,728,240 






160,453 




2,437,099 


CONNECTICUT. 

I#d{ftTi com bushels.. 








1, 021, 100 

39, 582 
442, 380 
1, 038, 355 


29 

1.8 

14. 6 
28.3 


55,900 
% 109 

30, 300 
30, 091 


75 
1 40 

37 
53 


1, 215, 825 
55, 415 
384, 871 
550, 328 




102,313 
2, 705, 310 
15,487, 600 
700,550 


.14.5 
37 
1, 538 


11,194 
32, 130 
10, 070 
700, 550 


03 
00 
15 
10 00 


100, 034 
1,077,180 
2,823,149 
12, 108, 800 






939, 034 


18, 470,208 


mm york. 

Bayldy do. ... . 

Potatoes do.; ... 

$al*a#oo.~- . pounds. . 








27, 805, 630 
13,600,200 

3, Oil, *ii I 

40, 004, 318 
8, 240, 745 
6, 135, 652 

32,571, 900 
6, 572, 800 
5,047,020 


34.8 
10 
15.7 
30.5 
23.4 
18 
90 
1, 280 
1.04 


801,000 
768,075 
230, 030' 

1,311,017 
352,425 
285,314 
301, 910 
5,135 

4,853,769 


57 
1 17 

83 
44 
83 
53 
42 
12 
15 90 


15, 900, 538 

14, 752, 704 
2, 997, 521 

17, 001,900 
0, 844,798 
2,721,890 

13, 080,198 
788,730 

80,261,923 




.| 8,089,875 


..,.[; 155,550,270 


NEW JERSEY. . 

Rye/.-..., „.„....,,.... , .... do — 

Ofitfil V*. ww * .*•-...-•*... . ......».» dO » 

B^hfry do.... 


2,4(50,563 
1,207,302 
3,523,500 


41 

15.5 
33 3 
27 


347,200 
158,740 
97 t 540 
130, 500 


0 58 

1 17 
90 
41 


8, 250,410 
2,878,859 
1,107,026 
1,444,035 


Bnelcwfceat . . ... do — 

B0tato4s ^„ ................ . — .do,,.. 

%&jm?oo ... ..pounds.. 

S«y ,.-.>.... .... ..v. .... .... tons . . 


502,240 
4,239,280 

'** V * : 489;2if* 


17. 5 
7(5 

........... 


32,128 
55,730. 


04 
50 


2, 373, 997 
*9, 353, 772 






1,316,050 




25, 885, 135 
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Products, 



PENNSYLVANIA. 
# 

Indian corn......... "bushels. 

Wheat do... 

JRye ✓ do... 

Oats do.,. 

Barley... , . do... 

Buckwheat do... 

Potatoes * . do... 

Tobacco. pounds . 

Hay ........... ...tons. 



Total. 



4 DELAWAKE. 

Indiaii com bushels . 

Wheat... ; do... 

JJye do... 

g at ?— - do... 

parley do... 

Buckwheat . do... 

Potatoes do... 

Tobacco. . • • pounds . 

11 fry ..tons. 



Total. 



MARYLAND. 

Indian corn . . . .bushels . 

Wheat do... 

3Jye do... 

Oata ....do... 

Barley m do... 

Buckwheat , do. . . 

Potatoes do . 

Tobacco pounds. 

**&y tons. 



Total. 



vino IMA. 

J2i liftn corn ... bushels „. 

Jfheat ao.... 

do:... 

do.... 

Barley „ <fo 

Buckwheat do 

Potatoes do 

Tol/acc< "pounds*! 

l W - tons.. 



© . 

fc« o 

£ 00 

H 



55, 804, 700 
22, 114, 380 

5,857,425 
35, 721,420 
499,776 

4, 109, 291 
13, 436,320 
34,854,108 

2,727,360 



Hi 



40.6 
15 
15 
30 
24 
17 
79 
1,172 
1.07 



•a 



6, 467, 840 
1, 509, 785 
8, 889 
312, 930 



308; 000* 
" "20*642 



21, 702, 080 
8,486,380 
364, 820 
2,278,320 



190, 530 
855, 020 
38, 841,830 
174, 666 



45, 230; 000 


25 


8,737,302 


9.5 


366, 400 


8 


5, 774, 780 


11 


30C, 577 


18.9 


1,394, 350 


79 


78,421,800 


6C0 


169, 323 


1.30 



Total 

NORTH CAROLINA. 



Tndkn corn..... bushels. 

Wheat do... 

#3?- - .............do... 

Oats , .....do.c 

Buckwheat J do... 

l^otatoes „ „ do... 

Tobacco. /.pounds" 

Hay _ .....tons. 

Cotton.... „ pounds. 



Total 

SOUTH CAUOLINA. 



32 

15.4 
11.5 
18.3 



70 



.83 



32 
14 

12.0 
24 



19.3 
52 
705 
• 85 



1 374, 500 
1,474, 292 
390, 495 
1, 190,714 
20, 824 
241, 723 
170,080 
29, 739 
2,548, 935 



7, 441, 302 



$0 53 
1 09 
76 
37 
8*4 
62 
48 
10 

16 40 



202, 120 
98, 03$ 
773 
17,100 



4, 400 
*32,"699 



354, 530 



678, .190 
606, 170 
28, 954 
94,930 



9,872 
:16,460 
26, 726 
205, 489 



,1, 606,791 



36, 954, 120 
4, 871, 213 
475, 664 
5,515, 400 
86. 976 
3, 272, 600 
35, 724, 385 
113, 604 
184, 734, 000 



Indian corn. . „ . . bushels. 

Wheat m do... 

• - do... 

Oats.,* de- 



ll, 745, 900 
869, 530 
32, 800 
3, 688, 020 



1, 809,200 
919,716 
45, 800 
524, 980 



36,221 
17/660 
118, 821 
130,248 



3, 582,630 



36.4 
6,4 
8 
31 
16 
.105 
565 

1.53 
198 



9.3 
4.8 
5 
14 



2,253, 300 
761, 127 
59,458 
501, 400 
5, 436 
12,120 
63, 229 
74, 290 
933, 000 



50 
1 15 
73 
38 



57 
"18*33 



Total valua- 
tion. 



$29, 576,491 
24, 104,674 
4,451, 643 
13,216,925 
419,812 
2,547,760 
6,449,434 
3, 485, 411 
44, 728,^04 



128, 980,854, 



3, 233, 920 
1, 736,^53 
6,489 
118, 913 



"488*348 



5, 759,483 



49 
1 14 
86 

38 



67 
56 
07 
17 05 



42 
1 05 
68 
41 



65 
46 
08 
13 07 



4, 603, 360 



3,263, 000 
181, 152 
6, 560 
263, 430 



52 
1 15 
74 
51 
54 
67 
09 
10 55 
10 



30, 634, 01 9 
9,074,473 
313, 745 
865, 762 



.127, 655 
479, 315 
1,318,928 
% 978, 055 



26,391,952 



18,996,600 
9,174,167 
249, 152 
2, 367; 660 



199,275 
641,401 
6, 273, 749 
% 213, 052 



77 
1 44 
1 27 

71 



40,115,056 



19,216,142 
£,601, 895 
351,991 
2,812,854 
46,967 
852, 642 
3, 215,195 
1, 199, 155 
18,473,400 



51,770,24 



9, 044, 343 
1,252,123 
41,656 
2,618,494 
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Products. 



South Carolina— Continued. 

Barley bushels. 

Potatoes do... 

Tobacco pounds. 

Hay . ♦ . tons. 

Cotton pounds. 



Total. 



s 

S % 
S3 & 



90, 850 



20,412 
266,600,000 



GEORGIA. 

Indian com "bushels 

Wheat ; . do.... 

Bye., do.... 

Oats • do.... 

Barley do.... 

Potatoes v do.-.. 

tobacco pounds.. 

Hay .... tons.. 

Cotton . .pounds.. 



Total. 



FLORIDA. 

Indian corn . - . bushels . . 

Wheat do.., 

Bye do.. 

Oats , .....do.. 

Barley. .....do.. 

Potatoes do.. 

f J?6bacco •- — * - pounds 

Hay.. ........tons 

Cotton • pounds.. 



Total. 



ALABAMA. 



Indian co;ra * bushels. 

Wheat do... 

Bye..... do.... 

Oats. do..,. 

3arley * • * • dot.. 

Potatoes - - • v do , . 

tobacco pounds 

Hay*.....-.. •«.*•••»*••.»«»•• ••--••tons.. 
Cotton ............ ••*..« pounds . . 

Total ••••.••••*•»••••*••••*••» •*•»•• 

MISSISSTPPIv 

Indian corn .... bushels. 

Wneat-.- • ***** 

Jtye. ........ . • ..•••••••••»..*•••• do. . . 

.Oats ••••do. . • 



l^cley. 



.do. 



21, 939, 240 
3, 055, 374 
156, 702 
6, 184, 700 
22,-290 
441,600 



34,650 
454,166,900 



3,522,180 
" 13^050 



TO 



1.35 
185 



9.2 
6.3 
0 

10 

15 

92 



« g 

id 



1,150 



15, 120 
1, 441, 600 



3,172,012 



1.88 
163 



9,4 



35,727,200 



22,679, 352 
-1,402,2X8 
32, 906 
2, 926, 336 



9,5 



142 



12.4 
5.4 
5.7 
9.2 



370,510 



34,900 
378,932,400 



23,218,380 
281,166 

"*£62i;o6o 



79 



1.64 
154 



2, 384,700 
484, 980 
26, 117 
62 8j 470 
1, 486 
4,800 



«« Pi 



18 45 
11 



18, 431 
2,786,300 



6, 325 } 284 



374, 700 
"45*966' 



251, 600 



69 
1 36 
1 23 
75 
62 
1 10 



Total valua* 
tiou. 



16 00 
10 



85 



1 21 



09 



672,200 



1, 828, 980 
259,670 
5, 773 
318,080 



4,690 



14.6 
6.8 

"is"" 



21, 280 

2, 4oo;eoo 



4, 899, 073,. 



1,590,300 
41, 348 

""261*466 



67 
121 
1 04 

73 



77 



14 87 
10 



63 

1 29 

"*66 



$78,131 



376,601 
29,336,560 



42,747,908 



15, 138,076 
4, 155, 309 
192,743 
4,638,525 
13, 820 
485,760 



554,400 
45,416,690 



70,595,323 



2, 993,853 
""*4U,"247 



3, 215,448 



6,625,648 



15, 195, 166 
1, 696,684 
34,222 
2, 136,225 



285,290 



518,063 
37, 893, 240 



57,759,793 



14, 627,579 
362,704 



"359?&6Cr 



potatoes........... - do.. 

Tobacco* • » pounds 

Hay.. tons. 

Cotton . <> — . . .pounds . 



404,000 



100 



4,040 



89 



28,288 
391,300,000 



1.61 

m 



17,570 
2, 275, 000 



13 90 
10 



total... .......... ^-^ : *v 

.■ .LOUISIANA. 
: Trifttan rtft-m . _ - . - * .bushels 



4,129,658 



14, 912,720 



19 



784, 880 



61 



393,203 
39,130,000 



56,866,906 



9,09#59 
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Tail* showing the product of each, principal vrop, <f-o.,/or 1880— Continued. 



Products. 


?o 

J~ 00 

"t: £ 


2 

o 

S ft 

> 


o ^ 

■eg 

■ 


<£> . 

ft- S 
«3 


Total valua- 
tion. 




Lo u ISIA na— 'Contin i led . 












Cotton 


pOUlldS.- 


J6i,m6,ooo 


182 


888, 000 


$0 10 


$10,161,600 








| 1, 710 


150, 070 


06 


30,378, 800 



Total. 



TEXAS. 

Indian corn . • • • bu she Is . 

'Wheat,. ......... do... 

Kye do... 

Oats ...do... 

Barley,. do... 

Potatoes do... 

Tobacco pounds . 

Hay - .tons. 

Cotton pounds. 



Total. 



ARKANSAS. 

Indian corn bushels. 

Wheat ... do. 

Eye do... 

Oats * - do.,. 

Barley do... 

Potatoes . do. 

Tobacco pounds. 

jE£ ay .»•...•*«*•»#•»•».••*•»*»•»..>-< ton s . 
Cotton * pounds. 



Total. 



Indian corn bush els . 

Wheat do... 

Bye.,* .do... 

Oats do. 

Barley do. . . 

Buckwheat - do. , . 

Potatoes do... 

Tobacco .pounds. 

Bay... tons. 

Cotton - - .pounds. 



Total. 



west vntniNi.x. 

Imlian com. Imshrls . 

Wheat........ do... 

live.. do. 



Oats - do. . . 

Harloy do. , . 

Buck wheat do. . . 

Potatoes , do ... 

Tobacco ...... — pon mis . 

Hay.. Mis. 



1,858,950 



60, 754, 500 i 
8, 008, 112 i 
40, 482 ; 
6,936, 640 
149, 760 
753, 460 



550, 873, 000 



32, 350, 250 
1,350,008 
20, 520 
2, 748, 834 



8 

13 
26 
20 
101 



2, 670, 180 
370, 014 
3, 114 
206, 700 
5, 700 
7, 4G0 



1. 93 
230 



101, 813 
2, 305,100 



5, 820, 231 



25 
7 

10. 3 
18 



970, 720 



21,804 
232, 243, 000 



116 



1, 48 
215 



1,294, 010 
193, 724 

2, sm 

152,713 



8, 420 



14, 435 
1, 080, 200 



53 
05 
DO 
40 
07 
14 



9 00 
09 



49 
1 02 
86 
53 



74 



11 50 
10 



02,400,702 l 
7, 538, 400 I 
257,001 ; 
5, 848,570 ! 
38, 505 | 
75, 440 i 
1,174,250 j 
21,310, SOU » 
105, 842 1 
105,088,600 i 



22. 4 
0 

8.5 
33 
15 

10.4 
77 

cm 

1.51. 
203 



2, 746,308 



2, 788, 830 
1, 250,400 
30, 246 
440, 800 
2, 571 
" 4, 600 
15, 250 
38, 603 
109, 820 
816,200 



5,512, 410 



36 
08 
73 
40 
02 
03 
50 
00 
12 00 
00 



17, 307, 000 
5,130,091 
M\ 103 
2.41.1,600 



30 

12. 2 
11.4 
20 



570, 000 
420, 573 
16, 588 
120, 580 



47 

01 
00 
33 



41, 872,059 



35,379, 885 
3, 158, 518 
30, 434 
3, 190, 808 
100, 339 
858, 944 



1, 768, 500 
49, 578, 570 



94, 071, 998 



15, 851, 622 
1, 383, 189 
25,387 
1, 456, 882 



722, 773 



245,686 
23, 224, 300 



42, 909, 839 



22, 489, 125 
7, 387, 032 
187, 676 
2, 339, 428 
23, 910 
47, 527 
587, 125 
2,188,790 
2,139,362 
14, 911,974 



52, 302, 549 



8, 134,290 
4, 669, 202 

130,48.1 
705, 828 



524, 388 
015, 000 
2, 808, 552 
234, 320 



Total. 



KRNTUCKV. 

Indian corn bus hols. 

Wheat do . . 

Bye - do... 

Oats do... 

Bfiiicy .do... 

Buekwh oat do . . . 

Potatoes .do... 

Tobacco pounds. 

Hay .tons. 

Total 



80, 030, 070 
10, 564,931$ 

807, 205 
7,026,120 

430, 000 



17.8 
75 
712 
1. 13 



20, 400 
12,200 
4, 071 
207:303 



20. 1 
8.7 

11. 
18 

21.5 



1, 387, 735 



57 

11 
10 94 



2,956,700 i 

1,214,360 j 

78,845 

3iK 1,340 j 

20,000 | 



38 
93 
82 
\M 
82 



1,710,000 ! 
149,017,855 ' 
265, 220 



05 
005 
J.50 



20, 400 I 
224, 087 I 
176,811 I 



*i: 



49 

07 

30 



5, 087, 548 



208, 001 
411,750 
318, 841 
2, 563, 461 



17,322,754 



32, 695, 189 
9, 825, 387 
711, 182 
2, 590, 004 
352, 000 



840, 840 
10, 431, 250 
3, 202, 280 



60, 718, 392 
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Table showing the product of each principal crop, $d., for 1880— Continued. 



Products, 


i»,5 

*"* . 


2 
.m 

H 


a> 

o . 
o _ 

S ° 

* C5 
*^ o 

2 a 

— »r-| 


& fS 

f * i 

?* 


Total t aula- 


OHIO. 


119, 940, 000 i 
40, 700, 475 j 

435, 120 
25, 519, 200 ! 
1, 420, 089 
380, 811 
10, 574, 000 

38,-434, 
2, 210, 400 


37. 5 

17.5 

14.7 

28 

26, 3 

18.3 

85 

i, 08a 

1.24 


3, 198, 400 
2, 845, .170 
29, 000 
911,400 
54, 030 
20, 782 
124, 400 
35, 489 
1, 782, 581 


$0 41 
1 OS! ; 
74 
34 
78 
72 
48 
06 

12 16 


$49, 175,400 
50, 786, 284 
821, 989 
8, 676, 528 

1, 108, 371 
273, 824 

5, 075, 520 

2, 306, 075 
26, 878,46-1 






9, 001, 852 




144, 602, 455 


MICHIGAN. 

Bftrlcy «»•.•••••*••••»•••• do.*.. 








34, 816,001 
33, 155, 865 

290,906 
16, 415, 100 
1, 388, 240 

024, 160 
10, S97, 600 


40,7 

17 

14 

30 

28 

18,8 
112 


855, 430 
3,950,345 
20, 779 

547, 170 
49, 580 
33, 200 
97, 300 


46 
97 
69 
35 
73 
61 
41 


.16, 015, 360 

32,161,189 
200, 725 
5,745,285 
1, 013, 415 
380, 738 
4, 408, 016 




800, 712 


1,42 


503, 882 


12 30 


9, 848, 758 






4, 117, 686 




69, 833, 486 


INDIANA. 

. . : . . . ■ 








00, 220, 300 
49, 766, 758 
804, 038 
15, 710, 078 
410, 000 
106,110 
3,469,200 
7, 609, 080 
1,481,760 


29 
16. 8 
.13.3 
24,7 
25 
18, 5 
50 
7.15 
1. 48 


3, 421, 700 
2, 962, 307 
22, 860 
636, 072 
16, 400 
7, 860 
58, 800 
10, 642 
1,001, 189 


40 
99 
70 
33 
81 
78 
59 
05 
10 30 


89, 691, 720 
49, 269, 090 
212, 827 
5, 184, 623 
332,100 
82, 700 
2, 046, 828 
380, 451 
1.5, 262, 128 






8, 137, 830 




112, 462, 533 


• • ■ ILLINOIS. 

Barley ...... .do.-.. 

Buckwheat • .«.•'** . do — 








240, 452, 806 
60, 958, 757 

<J, UriJi, OUU 

62,946, 5.10 
1, 109, 425 
259, 840 

11, 103, 750 
3, 912, 948 
2, 595,' 530 


27, 2 
1(U 

lu« »> 

31, 8 
22, 3 
ltl 
75 
702 
1.45 


8, 840, 180 
3, 650, 225 
1K4, 840 
3, 979, 450 
49, 750 
16,240 
149, 250 
5, 574 
1,790, 021 


36 
95 
73 
29 
70 
82 
55 
05 
8 35 


86, 563, 043 
57, 910, 819 

18, 254,488 
776, 597 
21il, 069 
6,156, 562 
195, 647 

21, 672, 675 






16, 065,530 { 


j 193,969,298 


• WISCONSIN. 
TMMeoni--- bushels., 

B&rley ....... i ...... do. ... 

Potatoes . — do. . . . 

Kay... - -tons. . 

:: Total......:. 

MINMCSOTA. 

I<&iiUQ corn, . ... *\ ........ - .bushels . . 

Wbfta^ . ..do — 

Jtyc . . . . . . ....... * ...... . .d (>..., 

, Oftt$ - v*"« * * * • ♦♦•*»« * • * * * » ;* do . * . - 


•33» 707,382 
16, 654, 735 
*2 .129 470 
30,895,528 
4, 903, 750 
584, 309 
•18, 552, 110 
11,895,824 
982, 080 


33 

U.5 
14. 3 
31.4 
25 
17.4 
99 
1, 243 

1.83 


1, 023, 254 
1, 753, 130 
162, 900 
983, 934 
196, 150 
33, 581 
130, 890 
9, 168 
738, 406 


39 
1 00 
68 
39 
62 
62 
35 
12 
10 00 


13, 169, 279 
| 16, 654, 
\ 1,584,040 
i 12,049,256 
1 3,040,325 
j 362,272 
! 4, 743, 238 
i 1, 367, 499 
9, 820, 800 




35 

13.2 

15 

32.5 


5,037, 413 


\ 62,701,444 


15, 478, 050 
40, 395,696 
201,000 
21, 069,425 


! 

442, 230 
3, 0150. 280 
13, 400 
US, 290 


1 

36 i 5, 57S,098 
87 | 35,144,256 
j 58 . 110, 5*0 
29 $,110* 13* 
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Table showing tlie product of each principal crop, $c>)for 1880— Continued. 



Products. 



Minnesota— Continued. 

Barley ••-«.»• ...bushels. 

Buckwheat do.*. 

Potatoes — - .-do... 

Tobacco pounds* 

Hay tons. 



2§ 
0* 



Total, 



3, 163,860 
66, 130 
4,880, 040 



1, 677,702 



IOWA. 

Indian corn bushels. 

Wheat . do,.. 

Bye ..do... 



Oats * - do... 

Barley . - .do,.. 

Buckwheat do.,. 

Potatoes do... 

Tobacco pounds. 

Hay. ..tons. 



Total. 



MISSOURI, 

Indian corn # bushels. 

Wheat do... 

llye . do. 



Oats <lo... 

.Barley-., do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay , tons. 



Total. 



260, 192, 840 
33, 178, 205 
* 1, 379, 932 
40, 922, 400 
3, 887, 148 
238, 143 
10, 241, 950 



2, 851, 200 



*4 



27 
17 
132 



1.81 



38 
10.4 
13. 4 

H3 

22,7 
1(5. 3 
93 



«* g 

g-S 
S a 



117, 180 
3, 890 
36, 970 



871, 659 



5, 193, 899 



6, $47, 180 
3, 100,212 

102, 980 
1,512, 800 

171,240 
14, 010 

107, 810 



3d 
J* 

8°. 

3 Pi 
»5 O 
£ Pi 



$0 58 
67 
34 



6 00 



Total valua- 
tion, 



41,835, 030 
44, :i07 
1, 650, 214 



0, 466, 212 



50, 047,839 



26 

82 

02 

23 

52 

73 ! 

37 ! 



67, 650, 138 
27,206, 128 
855,558 
11, 482, 152 
2,021,317 
173,844 
3, 739, 521 



1.42 i 



2, 007, 887 



13, 054, 719 



100,463, 408 
20, 563, 134 
532, 980 
25, 314, 304. 
06, 104 
83, 742 
6, 621, 720 
11,027, 720 
1, 147, 770 



KANSAS. 

Indian corn .bushels. . 

Wheat... - do.... 

JCyo do,.., 

Oats do.... 

Barley * - do — 

Buckwheat do — 

Potatoes .do — 

Tobacco pou n d a . . 

Hay ...Urns-. 



100,218,300 

20, a;jo, ooo 

513,360 
8, 58^, 520 

270, 504 
41,747 
3, 000, 700 



13. 4 
12.6 
25. 6 
10. 4 
17 
84 
781. 
.1.40 



5, 650, 120 
2, 206, 204 
43, SW0 
988, 840 
5, 860 
4, 926 
78, 830 
14, 120 
819, 836 



1, 409, 436 



20. 3 

.10 

.13.7 

ri 5 

17.6 
70 



I. 25 



9, 811, 036 



0 03 1 17,192,736 



130,371,394 



36 
89 
66 
29 
75 
61 
47 
08 
9 24 



3, 625, 200 
2, 033, 600 
37, 472 
386,600 1 
19, 890 
2, 372 
57, 010 



1, 127, 549 



Total. 



ffBBRASKA. 



Indian corn 

Wheat 

Kye. 



....bushels -J 

.„<io....| 

do.. 



Oats » ....do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobaoco — pounds. 

Hay ...tons.. 



Total. 



CAUFOBNXA. 

Indian corn ... — bushels . 

Wheat ...do... 

Bye.. — do... 

Oats ..........do... 

Barley * — do... 

Buckwheat » * - , . . . do. . . 

Potatoes. • ....**.do,,. 



59, 507, 600 
.12, 922, 677 
385, 320 
5, 284,700 
.1,186,680 
27, 160 
1,086,750 



7,289, 693 



3.1 
8.5 

1.2 

2.1,5 
13. 2 
14 
69 



1,919,600 
1,529, 315 
32, 110 
245, 800 
89, 900 
1, 940 
15, 750 



564, 564 



1.38 



2, 580, 800 
33, 877, 600 
306, 704 
1,447,100 
14, 720,245 
17,680 
503, 000 



32 
16 
16 
29 
28,3 
17 
140 



409, 104 



29 
70 
49 
32 
54 
94 
79 



4 84 



57, 766, 827 
26,311,189 
351,767 
7, 341, 148 
72,078 
51, 083 
3, 112, 208 
882, 218 
10, 605,3SJ5 



106,493,913 



30,803,324 
14,235,200 
251, 549 
2,746, 406 
146, 072 
39,242 
3, 153, 653 



6, 821, 670 



58, 196, 116 



73 
57 
26 
42 
98 
01 



3 61 



4, 234, 519 



80, 650 
2, 117, 350 
19,169 
49, 900 
520*150 
1, 040 
30,300 



76 
96 
83 
05 
61 
75 
79 



14, 876, 900 
9,433,554 
219, 632 
1, 374, 022 
498, 406 
26, 617 
602, 917 



2, 038,076 



29, 130, 124 



1, 961,408 
32, 522,496 
254,564 
940, 615 
8, 979, 340 
13, 260 
4, 346,580 
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Table showing the product of each principal crop, 4-0., for 1880— Continued. 



Products* 


» 

0 

*H CO 

§1 


i ^ 

! 0 
\ *«p 
^ih 
O 

\ 0 a 
2 2 

I* 


CO 
0 

a 4> 

as 


* g 
P £ 

O 


Totflvalna. 


OALIFOKNIA—Continued. 






» 








1,257, 558 


1. 80 ( 698, m 
— , — 


$12 72 


$15, 990, 138 


OREGON, 

Buckwheat ••»••«.•••••••••«.»•. do. 






0, 520, 202 




65,014, 410 


113, OOy 
11,734,420 
18, 420 
4,754, 662 
676,830 

925,040 


23. 3 
17 
20 
31.2 
23.1 
*«••»■».«•« 
134 


4,850. 
690,200 
021 
152, 393 
29, 300 

0, 910 


82 
78 
82 
40 
67 

**••«•*„.. 

59 


92, 6G4 
9, 152, 848 
15, 104 
1. 90 J. 865 
453, 476 

546,303 




182,470 


1. 02 


95, 040 


12 14 


2, 215, 259 






979, C74 




14,377,521 


KEVADA. 









0,740 
47, 600 


20 
17 


487 
2, 800 


80 

95 


7,792 
45, 220 




148,400 
406, 000 


28 
20 


5, 300 
20, 300 


05 
90 


96, 460 
365, 400 




250, 500 h 


iso 


1, 730 


1 25 


324,373 




69, 120 


1.75 


39,497 


17 00 


1, 175,040 






70, 114 




2, 014, 287 


COLORADO* 

l£$rl6y * * » » •«*•*>««»»•>•*»•«>•»»«'» do « » « . 








255,207 
1,110,100 

25,500 
648, 000 

80, 300 


18.5 
j 1 
17 
27 
19 


13, 795 
0*>, ouO 

1, 500 

24,000 
4,700 


77 
95 
67 
65 
90 


196, 509 
. 1, 054, 595 
17, 0S5 
421,200 
80, 370 




• 75,440 


40 


1, 040 


1 10 


82, 984 




41,472 


.94 


44, 119 


25 62 


1,062,513 






155, 054 




2,915,256 


TERRiTOiUES. 
.Hft^v w ••*••»#»•*•* • tons - . 








5,010, 000 
10. 000. 000 

AVI VVV| vvv 

88, 000 

0. 450, 000 

1, B40,000 
1,089,450 
2,850, 000 

198,810 
32,404,000 


80 

10 

16 

30 

20 
135 
750 

1.70 
220 


167, 000 
625, 000 
5, 500 
215, 000 
67, 000 
8, 070 
3, 800 
111, 070 
147, 700 


72 
90 
67 
uu 
79 
71 
07 
11 70 
09 


3,607,200 
9, 000, 000 
58, 960 

Q *H>* AAA 

1,058,600 
773, 50» 
199, 500 
2, 326, 147 
2,924,460 






1,350,140 




23,173,378 



13 A 



Summary for each State showing ike product, the area* and tho value of each crop for I860. 



STATES. 



Maine — 

New Hampshire, . . 
Vermont ...... 

Massachusetts - - * - 

Rhode Island 

Connecticut ....... 

Kew York . 

£7ew J ersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

Korth Carolina 

South Carolina .... 

Georgia 

Florida 

Alabama 

Mississippi , 

^Louisiana ... 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan - 

Indiana 

Illinois 

"Wisconsin ..... 

Minnesota 

Iowa 

Missouri .„ 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Territories 

Total 




1 . 10c. 020 i 
1.491 v 820 i 
1,80.1,600 \ 
1, 875, 330 ! 

363, ISO 5 
.1.621, 100 \ 
27, 895, 680 1 
31,235,200 i 
55, 804, 700 j 
6, 467. 840 I 
21 702.080 
45, 230. (;00 1 
36, 954, 120 I 
11,745,900 

21, 939. 240 ! 
% 180 j 

22, 67% 352 

23, 21& 380 ! 
14, 912, 720 
66, 754, 500 
S3, 350, 250 
02. 460. 732 
17; 307, 000 
80, 039, 970 

119,940,000 
34, 816, 001 
99, 229, 300 
240. 452, 896 
33. 767, 382 
15; 47*, 050 
200, 392, 840 
160. 403, 4 03 
106; 218, 360 
59, 507, 600 
2, 580, 800 
113, 005 
9,740 
255, 207 
5 r 010, 000 



31, 300 i 
36, 890 : 
56, 300 j 

55, m ; 

32, 106 ! 
55, 900 5 

801,600 ! 

347, 200 ' 
1, 374, 500 i 

202, 120 : 

678, 190 j 
1. WX 200 i 
2, 252! 300 \ 
1, 263, 000 j 
2, 3S4. 700 j 

374, 700 \ 
3,828.980 ] 
1, 590; 300 j 

7S4, mo 1 

.% 670, 180 

1, 291, 910 

2, 788. 830 
576, 900 

2, 956. 700 
3, 193; 400 

855,430 

3, 421, 700 
8, 840, ISO 
1, 023, 254 

442, 230 
6, 847, 180 
5, 050, 120 
3. 025, 200 
i; 919, 600 
80, 650 
4, 850 
487 
13, 795 
167, 000 



£353, 175 
1, 023,329 i 
1. 279. 136 i 
1. 406. 497 j 
'320;S62 ! 
1,215. 825 I 
15, 900, 53S 



8, 256. 410 



29. 570, 491 

3; 433, 920 ! 
UK 634; 019 * 
1?, 996.(500 i 
19, 216, 142 i 

0, 044, 343 i 
15,138,076 5 

2,993,853 
15, 195, 106 : 
14, 627; 579 < 

9,096,759 ; 
35, 379. 885 [ 
15,851,622 j 
22,489, 125 ; 

8,134.290 
32, 695, 189 f 
49, 175, 400 j 
16, 015, 360 j 
39,691,720 j 
86, 563, 043 i 
13. 169, 279 j 

5, 572, 098 \ 
67, 650, 138 « 
57, 766, 827 ! 
30, 803. 324 ! 
14, 876, sm 1 

1,961.408 ! 
92, 604 ; 
7, 792.: 
196,509 . 

3.607,200 I 



531,204 
158,200 
314, 325 
18,921 



39,582 \ 
12. 609, 200 i 
2i 460, 563 j 
22,114,3*0 ' 
1. 509. 785 ; 
8; 486, 380 \ 
8,737,302 { 
4,871,213 j 
869,530 \ 
3, 055, 374 j 



1,402,218 
281,166 

1, 356, 068 
7, 538, 400 , 
5,130,991 ! 
10, 564, 932 ! 
49,790,475 \ 
33,155,865 ? 
49,766,758 j 
60,958,757 ! 
16, 654, 735 X 
40, 395, 696 | 
33, 178. 205 ; 
29, 58K. 134 ; 
20,336,000 : 
12,922,<577 I 
:J3, 877, 6*J0 ! 
11,734.420 I 

47; 600 : 
1.110,100 i 
10, 000. 000 1 



44.267 
11,300 
20, 955 
1, 113 

"""2*i99* 
788, 075 
158; 746 
1, 474, 292 
9», 038 
606, 170 
919, 716 
761,127 
181, 152 
484, 980 

259, 670 
41,0*8 

""376,014 
193, 724 
1,256, 400 
420,573 I 

1, 214, 360 

2, 845, 170 J 

1, 950,345 j 

2, 962, 307 i 



3, 650. 
3,753; 
3, 060, 
3, 190, 
2. 206, 
2, 033. 
1, 520, 
2, 117, 
690, 

6*\ 

025, 



225 
130 
280 
212 
204 
600 
315 
350 
260 
8(50 
300 
000 



$780, 870 
221, 480 
418, 052 
24, 597 

55, 415 
14,752, 764 
% 878, S59 
24, 104, 674 
1,736,253 
9, 674, 473 
9, 174, 167 
5, 601, 895 
1, 252, 123 
4, 155, 309 



1, 696, 684 
362, 704 



3,25?, 518 
1, 383, 189 
7, 387, 632 
4, 669, 202 
9, 825, 387 
50, 780, 284 
32, 161, 189 
49,269, 090 
57, 910, 819 
16, 654, 735 
35. 144, 256 
27, 206, 128 
26, 311 , 189 
14, 235, 200 
9, 433, 554 
32, 522, 496 
9, 152, 848 
45, 220 
1, 054, 595 
9, 000, 000 



1,717,431,543 j 



62, 317, 842 J 079, 714, 499 j 498, 549, 868 j 37, 086, 717 | 474, 201, 85o 



39, 382 
48,900 
102, 456 
431, 550 
27, 555 
442, 380 
3, 611, 471 
1, 297,362 
5. 857, 425 
8, 889 
364, 820 
366, 400 
4 75, 664 
32, 800 
156, 702 



40, 482 
29, 520 
257, 091 
189. 103 
867, 295 ! 
435, 120 ! 
290, 906 \ 
304,038 i 
3, 049, 860 i 
2,329,470 \ 
201,000 1 
1, 379. 932 j 
532,980 { 
518,366 i 
385, 320 j 
306, 704 J 
18,420 j 

25, 500 i 
88,000 j 



2,574 
3. 060 
5; 692 j 
24, 660 * 
1. 837 \ 
30. 300 \ 
230; <j30 j 
97, 546 i 
390, 495 
773 
28. 954 
45, 800 
59, 458 
6, 560 
26,117 



8, 114 
% 866 
30; 246 
18, 588 
78, 845 
29, 600 
20, 779 
22, 860 
184, 840 
162,900 
13, 400 
102. 980 
42, 300 
37. 472 
32; 110 
19,169 
921 

"~1,50O 
5, 5"0 



Value. 



$37, 807 
46,512 
86. 063 
3*r7, 026 
27, 555 
384,871 
2, 997, 521 
3,167,626 
4,451,643 
6, 489 
313, 745 
249, 152 
351, 991 
41,656 
192, 743 



36,434 
25, 387 
187. 676 
130, 481 
711.182 
324,989 
200= 725 
212. 827 
2,226, 393 
1. 584, 040 
116; 580 
855, 558 
351, 767 
251, 549 
219, 632 
254,564 
15, 104 

*"l7," 085 
58,960 



24, 540, 82 



1,767,619 j 18,564,560 



1 



Summary for each Biute *k(,wing thejproduct, the area, and the value of eaeli crop for 1880— €ontiimed. 



13AIU.EY, 



STATIC, 



S&w Ha^l^hiro. 
^4#ssioiifc * 

S4jftsga«iiasetla .. 

Bfcode Island . 
Coia^ijtitictit ? .-......« 

Kew ¥ork-.. 

JSvyr Jvrmty 

Pennsv hania. ......... 

Xfel&w&re. 

Ifcry land -.--..*.--.. 
Virginia -..-.*•*••*». 
North CaroliBa.--,-- 

South Carolina „. 

Georgia . 

Horidi* -....«*...*-.< 
Alabiima .... . — - 
Mississippi- . . 

Louisiana ♦ 

Texaa 

Arkansas 

Teiuieaaee 

t^«dt Vixgnda. . . . - . - 
Reatuofcy 

c^i&& ■ 

JfieMsai*-.* 

Indiana . 
Illinois ...... 

WiaconBta ... 
Mimieaota.- 
lowa 
MiflHOttri ■ 

Kebnwika 
California 

Oregon 

Kevada ..... 
Colorado,.- 
territories . 



»..*.♦ .... 



w ........ » 



Total- 



2,012,825 
891,840 
8, 185, 53$ 
717, 309 
107,250 
3,038.355 
40,004.318 
3,523,600 
35,721,420 
3125, 930 
2,278,320 
5,774,780 
5,515,400 
3,&-S,020 
6, 184,700 
438, 050 
% 926, 336 
3,021,000 
40a, 000 
6, 9M6, 540 
2, 748,834 
5, 848, 570 
M11.&K) 
7, 028. 120 
25, 519, 200 
16,415, 100 
15,710,078 
62,046,510 
30, 895, 528 
31,069,425 
49,922,400 
25,314,304 
8,582,520 
5.284,700 
1,447.100 
4,754,602 
148, 400 
648,000 
6,450,000 



417, 885, 360 



Acres. 



Value. 



Bashols. 



80,513 
29,723 
99, 548 
23,139 
5,575 
30,691 
1,311,617 
130,500 
1,190,714 
17, 100 
94,930 
524,980 
501,400 
263,430 
618, 470 
45,000 
318,080 
201,400 
27,000 
260, 790 
152, 713 
449, *90 
120, 580 
390, 340 
911,400 
547. 170 
030, 072 
1, 979, 450 
983,934 
648, 290 
1, 512, 890 
988,840 
350.600 
245,800 
49,900 
152, 393 
5,300 
24000 
215,000 



#960, 156 
428,083 

I, 433,491 
380, 174 

88, 642 
550; 328 
17, 001, 900 
1, 444, 035 
13, 210, 925 
US, 913 
865,762 
2, 367, 060 
2, 812. 854 
2, 618.494 

4, 63$. 525 
'414,247 

2,136,225 
1, 993, 860 
234, 900 
3, 190, -SOS 

1, 456, m 

2, 339, 428 
795, 82S 

2,599.064 
8, 670, 528 

5, 743, 235 
5, 184, 623 

18,254,488 
12, 049,250 

6, i!0, 133 

II, 482, 152 

7, 341, 148 
2, 740, 40G 
1,374,022 

940, 615 
1,901, 865 
96,460 

421, 200 
3, 225, 000 



238, 779 
90,500 

306, 574 
73, 282 



S, 246, 745 
"**499 t '770 



22,-290 



2 49,760 
OS, 565 

400.666" 

1, 420, 9S9 
1, 388,240 

410, 000 
1, 109,42*5 
4, 903, 750 
3, 103, 860 
3, 887, 148 
96, 104 

27*, 504 
1, 186, 680 
14, 720. 245 

070, S30 

400, 000 
89. 300 
3. 340, 000 



Acres. 



11, 106 
3,563 

10,833 
3,331 



352, 425 
"20,824 



1, 486 



Value. 



71,495 
229, 930 
Q4,488 



0,844,798 
"'iio.'sii 



13,829 



5,760 | 
*2,*57iT 



100, 339 
*"23,'9i6' 



20,000 
54,030 

4% m 

10,400 
49, 730 
190, 150 
117,180 
173.240 
5, 860 
19, 899 
89, 900 
520, 150 
29, 300 
20. 300 
4,700 
67,000 



16,187,977 



150, 243, 565 j 45, 165, 346 j 1, 843, 329 



352. 600 
1, 103, 371 
1, 013, 415 
3-i2, 100 
776, 597 
3, 040. 325 

1. 835. 039 

2, 021,317 

72, 078 
146, 072 
408, 400 
8, 979. 349 
4.53, 476 
365,400 
80, 3?0 
1, 058, 600 



BUCKWHEAT. 



BusBtils. 



480,000 
102, 156 
348,4«.0 
104, 240 

""i62,3i3 
5, 135, 652 
562, 240 
4, 109, 291 

""190,530 
300, 577 
86, 976 



75. 449 
524, 388 

*380, 311 
624, 160 
106,110 
259. 840 

584; ;;oo 

60, 130 
238, 143 
83, 742 
41,747 
27. 160 
17, 680 



Acres. 



i 



30,090,742 



14,617,535 



19,200 

4, 581 
17, 420 

5, 212 

**ii*194' 
285, 314 
32, 128 
241, 723 

"~9*872~ 
16 , 221 

5, 436 



4. 600 
20, 460 

~20, 782' 
33, 200 
7,860 
18, 240 
3:i. 581 

3, 890 
14, tilO 

4, 926 
2,372 
3,940 
1, 040 



Value, 



»-•...»«* 



822,802 



Summary for emh State shotting the product, He area, and the value of each crop for 1880— Continued. 



CO 

OS 



STATES* 



Main© .... 

Kew Hampshire 

Vermont ... 

Massachusetts. . . • 

Rhode Island 

Connecticut ..." 

Kew York . . , 

JNevv Jersey 

Pennsylvania 

Delaware . , ...... 

Maryl nd 

Virginia . 

Korth Care Una ......... 

South Carolina . . . 

G-eoreia. ...... ...... 

Florioa ... 

Alabama 

Mississippi 

Louisiana... 

Texas. , , 

Arkansas 

Tennessee — , 

West Virginia 

Kentucky , 

"Ohio • •-..•»«•• ...*••••«< 

Michigan... 

Indiana „ 

Illinois 

Wisconsin 

Minnesota. 

Iowa 

Missouri 

Kansas 

Nebraska , 

California 

Oregon 

Nevada 

Colorado 

Territories 

Total ....... ...... 



POTATOES. 



Bushels. 



5, 154, 190 
3, 786, 300 
4, 954, 740 
5, 244, 120 

444, 000 
% 795, 310 
32, 571, 900 
4, 239, 280 
13, 436, 320 

303, 000 

855, 020 
1,391, 350 
1, 2 72, 600 
90, 850 

441, €00 

'"""370," 510 
404, 000 



753, 460 
970,7*20 
1, 174, 250 
915, 000 
1.716, 000 
10, 574, 000 
10. 897, 600 

3, 460, 200 
lh 193, 750 
13, 552. 110 

4, 8S0, 040 
10, 241,950 

6,621,720 
3, 990, 700 
1, 086, 750 

5, 502, 000 
925, 9-10 
259, 500 

75, 440 
1, 089, 450 



Acres* 
i 



48, 170 
30, 060 
35, 140 
41, 620 
5, 920 
32, 130 

361, 910 
55, 780 

170, 080 
4, 400 

16, 460 

17, 6p0 
12, 120 

1, 150 
4,800 

* ^4,690 
4 ; 040 



7.4G0 
M20 
15, 250 
12. 200 
26,400 

124, 400 
97,300 
5S, S00 

149, 250 

136, 890 
36, 970 

107,810 
78, 830 
57, 010 
15,750 
39, 300 
6,910 
1,730 
1, 640 
8,070 



Value, 



$2, 474, 011 

1, 665, 972 

2, 080, 991 
2, 674, 501 

266,400 
1, 677, 186 
13, 680, 198 
% 373, 997 
6,449,434 
175, 560 
479, 315 
641, 401 
852, 642 
78, 131 
485, 760 

" "285,293 
359, 560 



TOBACCO. 



Pounds. 



Acres, i Value. 



4,927,840 

1^487," 660 
6, 572, 800 

"is^siijgso 

78, 421, 860 
35,724,385 



167,659,570 



1,842,510 



S58, 944 
722,773 
587, 125 
411, 750 
840, 840 
5, 075, 520 
4, 468, 016 
2, 04C, 828 
C, 156, 562 
4,743,238 
1, 659,214 
3, 789, 521 
3, 112,208 
3, 152, 653 
662, 917 
4, 346, 580 
546,305 
324, 375 
82,984 
773,509 



81,0®, 214 



24. 319, 890 
2,898,552 
149, 017, 855 
38,434,587 



7,609, 080 
3, 912, 948 
11,395,824 



11,027,720 



*$2 I 850,000 



446,296,889 



3,242 

16*070 
5, 135 



$739, 176 

T32M49 
' 788, 736 



29, 739 j 3,485,411 

118, $21 J 6, 273, 749 
63, 229 j 3,215,195 



33. 603 
4,' 071 
224,087 
35,489 



10,642 
5,574 
9,168 



14,120 



602,516 



2, 168, 790 
318, 841 
10,431, 250 
2, 306, 075 



380,451 
195, 647 
.1, 367,499 



882, 218 



199,500 



HAY. 



Tons. 



1, 297, 296 
592,764 

1, 182, 030 
863,691 
108, 015 
760, 550 

5, 047, 920 
489, 214 

2, 727, 360 
26, 642 
174, 666 
169,323 
113, 664 
20. 412- 
34, 650 

""~34,* 906" 
28, 2S8 



196, 500 
21, 364 

165, 842 

234, 320 

265,226 
2,210,400 

800, 712 
1,481,760 
2,595,530 

982,080 
1, 577, 702 
2, 851, 200 
1, 147, 770 
1, 409, 436 

564, 564 
1, 257, 558 

132.476 
69; 120 
41,472 

198,816 



36, 414*615 



31,925,233 



Acres. 



1,284, 451 
658, 627 
1, 094, 472 
799,714 
144, 020 
760, 550 
4,853, 769 
494,156 
2, 548, 935 
32,099 
205,489 
M 130,248 
74, 290 
15,120 
18,431 

21,2^0' 

17, 570 



101, 813 
14,435 
109, 829 
207, 363 
176,811 

1,782,581 
563,882 

1, 001,189 

1,790,021 
738, 406 
871, 659 

2, 007, 887 
819, 836 

1, 127, 549 
409, 104 
698, 643 
95, 040 
39,497 
44, 119 
111, 070 



25, 863, 955 



Vahie. 



$16, 436, 
7, 925, 
12, 293, 
15,831, 
1, 728, 
12, 168, 
80, 261, 
9,353, 
44, 728, 
488, 
2,978, 
2, 213, 
1,199, 
376, 
554, 

393, 



740 
255 
112 
456 
240 
800 
928 
772 
704 
348 
055 
052 
155 
601 
400 

963 
203 



1,768, 
245, 
2, 139, 
2, 563, 
3, 262, 
26,878, 
9,848, 
15, 262, 
21, 672, 
9,820, 
9,466, 
17, 192, 
10, 605, 
6,821, 
2,038> 
15, 996, 
2,215, 
1.175, 
1,062, 
2,326, 



500 
686 
362 
461 
280 
464 
758 
128 
675 
800 
212 
736 
395 
670 
076 
138 
259 
040 
513 
147 



371,811,084 



COTTOT. 



Pounds. 



184, 734,000 
266,696,000 
454,166,900 
35,727, 200 
378, 932, 400 
391, 300, 000 
161, 616,000 
550,873,000 
232,243,000 
165,688,600 



f32,494,000 



f2, 854, 471, 100 



Acres. 



933,000 
1,441,600 
2,786,300 

251, 600 
2, 460, 600 
2, 275,000 

888, 000 
2,395, 100 
1 080, 200 

'816,200 



147,700 



15, 475,300 



Value. 



$18,473,400 
29, 336, 560 
45,416,690 
3. 215, 443 
37, 893, 240 
39,130, 000 
16, 161, 600 
49,578,570 
23, 224, 300 
14, 911,974 



2,924,460 



280,266,242 



* This amount includes an aggregate estimate of the tobacco crop of States left blank in tho coluinn ahove. 

1 6,343,269 hales of 450 pounds each. 



t Produced chiefly in Indian Territory. 



Table showing the average yield per acre and theprieeper tn&foei, pound, or ton, of farm products for the year 1880* 



STATES. 



' 3 fc jC ain o * ».*'* *»--"•* 
2Jew Hampshire 
"VonBtont- «..-«-•#•*••.».»** 
Massachusetts ............. 

Jtliode Island - .... - . 

Connecticut ............... 

2?Tew York ................. 

3Jow Jersey ................ 

Pennsylvania ...»»..»....-. 

Delaware .................. 

!Mary land ......... .#».... 

Virginia ♦......*.... ....... 

S^n^h CdoroHiia. ............ 

■ : 0"eori£*a *.<•».*•..*.»«•..••.*. 

i^ferida ...... 

Alabama... 

Mississippi ... 

XiOTUsiana - „ 

Texas. ................. — 

Arkansas..... 

Tennessee 

West Virginia ............. 

Kentucky 

Ohio .... ...... ............ 

Michigan 

Indiana . ... * - ........... - 

Illinois 

Wisconsin..... 

Minnesota.-,.. 
Iowa .«..«.*.?•. 1 
Missouri....... 

Kansas ....... 

Hebras^a*.... 

Caiifornia..-.. 
Oregon . • • • » . . . 
HoYada «•«•••. 
Colorado-..-— 
Territories.... 



cam 



4 



35.4 
38 
32 
33.5 

ao 

34.8 
4i 

40.6 

32 
32 
25 

is. 4 
as 
o. i 
&4 

12.4 

14. e 

10 

25 

25 

22.4 

30 

20.1 

37.5 

40.7 

29 

27.2 

33 

35 

SB 

2a 4 

29,3 

31 

32 

23.3 

20 

ias 

30 



to' 



77 
73 
71 
75 
90 
75 
57 
58 
53 
50 
49 
42 
52 
77 



67 
63 
61 
53 
49 
36 
47 
33 
41 
46 
40 
36 
30 
36 
26 
36 
20 
25 
76 
82 
SO 
77 
72 



WHEAT. 



I 



12 
14 
15 
17 

...... 

16 

15.5 

15 

15.4 

14 
9.5 
6.4 
4.8 
6.3 



5.4 

as 



©r4 

Pig 

ri 



$147 
1 40 
1 33 
1 30 

140 
117 



17 
09 
15 
14 
05 
15 
1 44 
1 36 



BTB. 



1 



1 21 
129 



15 3 

16 

IS 

17.5 

15 

14.6 

15.7 

18.3 

15 

11.5 

12.6 

8 

8 

5 

6 



8 


1 05 


13 


90 


7 


1 02 


10.3 


86 


6 


98 


8.5 


73 


12.2 


01 


11.4 


60 


8.7 


03 


11 


82 


17.5 


1 02 


14.7 


74 


17 


07 


14 


69 


16.8 


90 


13.3 


70 


1&7 


05 


16.5 


73 


9.5 


1 00 


14.3 


63 


13.2 


87 


15 


58 


10.4 


82 


13.4 


62 


13.4 


80 


12.6 


66 


10 


70 


13.7 


49 


as 


73 


12 


57 


16 


96< 


16 


83 


17 


78 


20 


82 


17 
17 


05 
05 






17 


67 


16 


90 


16 


67 



$0 06 
95 
84 
92 
1 00 
87 
S3 
90 
76 
73 
86 
68 
74 
I 27 
1 23 



1 04 



OATS. 



B ABLET. 



<& 
A 

CO 

P3 



25 

30 

32 

31 

30 

28.3 

30.5 

27 

30 

18.3 

24 

11 

11 

14 

10 
0.5 
9.2 

15 

15 

26 

18 

13 

20 

18 

28 

30 

24.7 

31.8 

31.4 

32.5 

33 

25.6 

22.2 

21.5 

29 

31.2 

28 

27 

30 



5U 
to* 



$0 48 
48 
♦ 45 

53 
53 
53 
44 
41 
37 
38 
38 
41 
51 
71 
75 
95 
73 
66 
58 
46 
53 
40 
33 
37 
34 
35 
33 
20 
30 
20 
23 
2S 
32 
26 
65 
40 
65 
65 
50 



1 



21.5 
25.4 
28.3 
22 



23.4 
"24" 



15 



26 



21.5 

26.3 
28 

25 
22.3 
25 
27 

22.7 

16.4 

13.6 

13.2 

28.3 

23.1 

20 

10 

20 



§0 70 
70 
75 
88 



83 
"84 



62 



67 
.... 
62 



82 
78 
73 
81 
70 
62 
58 
52 
75 
54 
42 
61 
07 
00 
90 
70 



BUCKWHEAT. 



I 



25 
22.3 
20 
20 

18 

17.5 

17 



19.3 
18.9 
16 



16.4 
17.8 

"is.T 

18.8 

13.5 

16 

17.4 

17 

16.3 
17 
17. 6 
14 
17 



to 



$0 50 
65 
58 
60 

"""62 
53 
64 
62 



67 
65 
54 



63 
57 

"72 
61 
78 
82 
62 : 
67 
73 
61 
04 
98 
75 



POTATOES. 



107 
105 
141 
126 
75 
87 
90 
76 
70 
70 
52 
79 
105 
79 
92 

"79 
100 



101 
116 
77 
75 
65 
85 
112 
59 
75 
90 
132 
95 
84 
70 
69 
140 
134 
150 
46 
135 



to" 



§0 48 
44 
42 
51 
60 
60 
42 
56 
48 
57 
56 
46 
67 
86 
110 

....... 

SO 



TOBACCO. 



1 

& 



1, 520 

1*538 
1, 280 



1,172 



705 
660 
565 



630 
712 
665 
1,083 



7J5 
702 
2,243 



7S1 



a.. 
to* 



15 

*15 

12 



10 



9 
11 



5 
5 
12 



750 



HAY. 



© 



1.01 
.90 
1. 08 
1, 08 
.75 

1 

1.04 
.99 
1.07 
.83 
. 85 
1. 30 
1. 53 
1.35 
1.88 

1.61 



8 

1* 



1. 93 
1.48 
1.51 
1. 13 
1. 50 
124 
1. 42 
1. 48 
1. 45 
L33 
1.81 
1.42 
1.40 
1.25 
1.38 
1.80 
1.02 
L75 
.94 
1.79 



$12 67 
13 37 
10 40 

18 33 
16 00 
16 00 

15 90 

19 12 

16 40 
18 33 

17 05 
13 07 
10 55 
48 45 
16 00 

13 90 



COTT02SV 



n 

o 
to 



9 00 

11 50 

12 90 
10 94 
12 30 
12 16 
12 30 
10 30 

8 35 
10 00 

6 00 
6 03 

9 24 
4 84 
3 61 

12 72 
12 14 
17 00 
25 62 
U 70 



i-4 









...... 






198 


$0 10 


185 


11 


163 


10 


142 


9 


154 


10 


172 


10 


182 


10 


230 


0 


215 


10 


203 


0 




...... 



220 



108 



EEPORT OF THE COMMISSIONER OF AGRICULTURE. 



2h$le showing tho average cash value per acre of farm products for Hie year 1S80. 



STATES* 



Mateo 

New Hampshire . 

Vermont 

Massachusetts 

Rhode Island 

Connecticut, 

New York..,,... 
New Jersey....... 

Pennsyl vauia 
Delaware ........ 

Maryland 

Virginia 

North Carolina. . . 
South Carolina... 

Georgia 

Florida .......... 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia.... 
Kentucky,... 

Ohio...,, 

Michigan 

Indiana. 

Illinois ......... 

Wisconsin 

Minnesota 

Iowa v „ 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada .«.,.. 

Coiora o 

Territories.. 



o 



$27 26 
27 74 

22 72 
25 12 
27 00 
21 75 
19 84 

23 78 
21 52 
16 00 
15 OS 

10 50 
8 53 
7 16 

6 35 

7 99 

8 31 

9 20 

11 09 
IS 25 

12 26 

8 00 

14 10 
11 00 

15 37 
18 75> 

11 eo 

9 70 

12 87 

12 fi?> 

3o 22 
8 50 
7 75 

24 #2 

10 11 
10 00 
14 24 
21 00 



$17 64 
19 60 
19 95 
22 10 

"25 20 
18 72 
38 13 

16 35 

17 71 
15 90 

9 97 

7 36 
C 91 

8 57 

**6 53 

8 77 j 

"Viol 

7 14 I 

5 88 | 

ii io ! 

8 09 
17 85 
30 49 

1(5 63 
15 

1) 50 
H 4* 

M 53 
11 93 

7 0(1 

0 *JU 

$5 ;it; 

13 20 

10 15 
1.0 15 

14 40 



15 20 
15 12 
1(5 10 
15 00 

12 70 

13 03 
11 97 
11 40 

8 30 
10 84 
5 44 

5 92 

6 35 

7 38 

"5 93 



11 70 

8 80 
C 20 

7 87 

9 02 
10 88 

9 66 
9 31 

12 04 

8 72 
8 70 

8 :n 

8 32 
0 71. 
f> SI 

i:: 28 
h> 40 

i i 39 

10 72 



$12 00 
14 40 

14 40 
16 43 

15 90 
15 00 
13 42 
11 07 
11 10 

6 95 
9 12 

4 51 

5 0L 
9 94 j 

7 50 
9 02 

Ii 72 ! 
0 on 

8 70 ! 

11 w \ 

9 54 ! 
5 20 

G CO 
0 06 
9 52 
10 50 

8 15 

9 22 

12 25 
9 <J2 
7 59 
7 42 
7 10 

5 r>.» 
is 

12 d8 

18 20 

37 55 

15 00 



$16 98 

20 07 

21 22 
10 36 



19 42 

20 ie 



9 20 



$12 50 
14 49 

11 00 

12 00 



8 99 

9 54 
11 20 
10 54 



12 93 
12 28 
8 04 



17 42 

"9" 30 

"l7. on 
20 51 
20 U 
20 25 
15 61 
35 50 
15 60 
11 80 
1.2 30 
7 34 
5 51 

17 20 
15 48 

18 00 
17 10 
15 81' 



30 22 
10 35 

11 47 

30 53 
13 12 

10 79 

11 39 

11 90 
10 37 
10 54 
13 72 

12 75 



ft 



$51 36 
46 20 
59 22 
64 26 
45 00 
52 20 
37 80 
42 50 
37 92 
39 90 
29 12 
36 34 
70 35 
67 94 

101 20 



00 83 
89 00 



115 14 
85 84 

38 50 

33 75 
31 85 

40 80 
45 92 

34 81 

41 25 

34 05 
44 8fl« 

35 15 

39 48 
55 30 

42 09 
110 60 

79 06 
187 50 
50 00 



. & 
© 



$228 00 



230 70 
153 00 

117*20* 



49 35 
52 80 

50 85 



50 70 
78 32 
40 55 
64 98 

\iV75 
35 10 
149 10 



02 



52 50 



$12 80 
12 03 

11 23 
19 80 

12 00 
10 00 
3 6 54 
18 93 
17 55 

15 21 
14 49 

16 99 
16 14 
24 91 
30 08 

24*39 

22 38 



17 37 
17 02 

19 48 
32 36 
38 45 
15 08 
37 47 
15 21 

12 11 

13 30 
30 80 

ft 50 
32 94 
6 05 
4 98 

22 90 

23 31, 
29 75 

24 08 

20 94 



c 
O 



$19 80 
20 35 

16 3o 
12 78 
15 40 

17 20 

18 20 

20 70 

21 50 
18 27 



19 80 



Table showing the averutje cash wUu per acre of the principal crops of the farm , lakm 

twjet !ter,'j for the year 1680. . k 



States. 



4—. 

Maine 

Now Hampshire 

Vertnont. '. .: 

Massachusetts. . 
Rhode Island 
Connecticut .... 

New York 

New «T wsfty 

Pennsylvania, . . 
Delaware ...... 

Maryland... 

Virginia 

North Carolina. . 
South Carolina . 

Georgia, 

Florida 

Alabama 

MiA&ittsippi 

Louisiana 

Texas 



Average ! 
value |H*r 
aero. 



$11 


44 


.11 


01 


.13 


45 


22 


58 


14 


39 


39 


68 


37 


30 | 


V.) 


63 j 


17 


33 ! 


10 


25 | 


15 


83 : 


11 


20 ' 


11 


10 1 


13 


48 ! 


U 


™! 


9 


S(l i 


n 


70 ; 


33 


1 t ' 


22 


52 


16 


15 ; 



States. 



Arkansas...... 

Tennessee 

West Virginia 
Kentucky . ... 

Ohio ...I 

Michigan , 

In (1 in na 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

K'tuaftti 

X< i br>tsli:i 

California 

Oivi'i>a , 

N<vu<la 

Cl>l(M'Hdo 

Territories 



Average 
value per 
acr*. 



$15 
9 
32 
11 
16 
16 
13 
11 
12 
11 
9 
10 
7 
C 
18 
14 
28 
38 
17 



50 
48 
93 
60 
96 
82 
64 
46 
54 
34 
85 
98 
88 
44 
08 

R0 
10 
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;^en^ m mr M living gvixtimMl quanUtie*, number of mm, and aggregate value 

of the principal crop* of tlwfam in 1880, JJ J 



Products. 



lumbal* of 
j bushels, &c. 



Iggwnooru bushels..! 

Wheat do...J 

?y? - :..ao....! 

Oat? do....; 

Barley do i 

Buckwheat . do"* I 

Potatoes I.V.t'o ! 



total. 



Tobacco pounds.... 

W- .-..I-. -tons.... 

Cotton „ ..bales.... 



Grand total , 



1, 717,434,543 
498, 549, 86$ 
24, 540, 829 
417, 885, 380 
45, 185,346 
14, 017,535 
167, 659, 570 



2, 885, 853, 071 



446, 298, 889 
31, 925, 233 
6,343, 269 



Xumber of 
acres. 



62, 317, 842 
37, 986, 717 

if 767, m 

16,187,977 
1,843, 329 
822, 802 
1, 842, 510 



Value. 



$679, 714, 
474, 201, 
18, 564* 
150, 24% 
. 00,090, 
8,682, 
81, 062, 



499 

m 

560 
565 
74* 
488 
214 



122, 70S, 706 j 1,442,559,918 



602, 516 J 
25, 853, 955 
15,475,300 



164, 710, 567 



aa, 414, 

371, 811, 
280, 266, 



615 
084 
242 



2,131, 051, 859 



XaJ)te Mowing the average yield and cash mine per acre, and pr ice per bmhel pound or ton 

of farm products for the year 1880, } ' 



0 ■ 


t 

49 

fee** 

r 


U 1*. i |« -||| 

*S ; a* - Product*. ; sSj3 i gp^- 

Is j 11 ;i ; || 1 tu% 

j* i r ! ! r i 5" 


k p 


Miftit <wft...ba^b.. 27.6-~; $Q 3fc6 ~! $10 01 |j Buckwheat . . . bush , 1 17.7 + 

,m&,t do...; 13.1-f! 0 95.1-H 12 48; ! 'Potatoes* do.J 91.0 - 

13. 9—? 0 75.6+j 10 50 ;j Tobacco ....pounds, i 740.7 + 

Oat».._........do... 25.8 + ; 0 36.9- 9 28 i Hay ...tons \ 1,23 + 

Bad«j;.........do... 24.5+' 0 66.0+! 16 32 j; Cotton pound*-! 184.5-1 


$0 59.4 — 
0 48. 3 + 
0 08. 2 — 
11. 6T*~ 
0 09. 8 + 


$10 55 
44 00 
60 44 
14 5*8 
18 11 



CONDITION OF FARM ANIMALS, ' 



T he condition of farm animals for the year 1880 has been exception- 
a% favorable. The winter of lS79-'80 was unusually mild, to which 
was added a very prosperous and bountiful harvest the fall previous, 
&) that the stock of the country came out of winter quarters in a remark- 
atoly good condition. The usual complaints of local diseases, such as 
lung and throat diseases among horses, toot-rot, scab, and grab in the 
head among sheep, and measles, quinsy, and cholera among swine, were 
reported in clivers sections, but, taken as a whole, the condition was 
better than since several yearsi During the summer and fall in a few 
localities diseases of cattle were mentioned, and the usual complaint 
of cholera among swine^ but generally the reports of the latter disease 
Sfere coupled with the remark that it was not so prevalent as in former 
years, and the opinion of many reporting the disease was that it was 
chiefly caused by overcrowding and lack of attention to food, water, and 
general cleanliness. 

The estimate of numbers shows a large increase since the estimate 
made a year since, and it is to fee regretted that the enumeration made 
of all live stock by the census in June is not available at this date, as 
it w believed that the increase, particularly in sheep and swine, Ms 
bee» greater than has been reported to us by our correspondents. 



Table showing the estimated total nmiher and total valm of each Mnd of Ike stock, and the average j>ricc in December, 1880. 



STATES. 



Maine *••...»............ 9W 

Xew Hampshire * *" 

Vermont ........ 

HassacJmsetts " ' 

Hhode Island. ...... ' 

Connecticut ......... 

2$vw York ............ 

Pennsylvania ««**.«» »»f;«.-.^;»;....,., M , , 

Delaware -••.•»•«.••*.••••«•«••.* 

Maryland , *«.*..J„.! , 

Virginia..., ......... * 

North Carolina.... ^J— 

South Carolina ...I".".. 

wor£L* — 

Florida. 



nOESES. 



Alabama 

Mississippi...., 
Louisiana- ,...„ 

Texa3 

Arkansas 

Tennessee , 

West Virginia 

Kentucky , 

Ohio 



Michigan. ....a a 

Indiana 

Illinois 

Wisconsin 

Minnesota,... 

Iowa 

Missouri 

Kansas.. 

Nebraska 

California 

Oregon 

Nevada, Colorado, and tho Territories. 



Total. 



Grand average of prices. 



^Timber. 



81, 700 
57, 100 
77, 400 

149, 820 
16, 200 
54, GOO j 

007, 889 

114, 500 
002, 200 

20, 706 
108, 600 
227, 803 
146, 700 

64, 480 

121, m 

23,644 

115, 039 
101, 0S2 

82,500 
1, 002, 456 
191, 100 
320,362 
127,092 
393,376 
795,074 
354,005 
702,570 
1,067,220 
39$ 942 
285,480 
S09, 536 
646, 193 
326,673 
188,427 
281,990 
120, 922 
339,250 



11,429,620 



Average 
price. 



Value* 



$65 79 
59 76 
01 35 
78 96 

94 50 
57 07 
73 64 

95 67 
72 70 

82 25 
09 00 
59 68 
€7 31 

83 05 

71 98 
05 21 
59 23 

72 77 

57 29 
26-80 

49 36 
53 98 

52 60 

53 08 
67 80 
79 21 
fit 77 

58 55 
63 63 
69 91 
63 65 

47 16 

48 96 
67 39 
45 03 
56 22 

50 65 



58 44 



$5,375,043 
3,412,296 
4, 748, 490 
11,829,787 
1, 530, 900 
3,081,780 
66, 856, 946 
10,054,215 
43,779,940 
1,703, 068 
7, 493, 410 
13, 595, 283 
9, 874, 377 
5, 355, 064 
8, 751, 616 
1, 541, 825 
6, 813, 760 
7, 355,737 
4, 726, 425 
26, 865, 821 
9, 432, 696 
17,293,141 
6,692,665 
21, 145,798 
45,955,277 

t 040. 736 
4S0;083 
62,485,731 
25,448,309 
19, 957, 907 
51, 526, 966 
30,474, 698 
15, 997, 177 
12, 698, 096 
12,698,010 
6,798, 235 
17,183,012 



MULES. 



Hnmher. 



667,954,325 



Average 
price. 



11,564 
13, 563 
22,453 

4,080 
11, 413 
31, 612 
74,700 
57,240 
99, 182 
12, 257 
118, 553 
109, 200 
80,700 
202, 460 
97, 445 
96,705 

2,425 
87,544 
22,568 

4,576 
54,664 
124, 527 

8, 989 

7,528 
45,594 
184, 224 
58,710 
16, 568 
25,700 

3,528 
30,464 



1,720,731 



$86 39 
124 32 
84 48 
98 62 
103 72 
71 43 
74 64 

94 52 
90 08 
74 94 

65 85 
£7 46 
86 55 
44 66 

66 84 

S3 3a 

56 35 

61 49 

66 04 

95 92 

62 70 

67 73 
77 44 
95 12 
79 19 

57 27 

63 65 
90 33 

68 79 
60 31 
82 74 



69 79 



Value. 



$999, 014 
1,686,152 
1, 896, 829 

402,370 
.1, 183, 756 
2, 258, 045 
5,575,608 
5,410,325 
8,934,315 

918, 540 
7, 806, 715 
9, 550, 632 
6, 984, 585 
9, 041,864 
6, 513, 224 
6, 315,477 

136,649 
5,333,081 
1, 490,391 

438, 930 
3, 427,433 
8, 434, 214 

696, 108 

716, 063 
3, 610, 589 
10, 550, 508 
3, 736,892 
1,496, 587 
1, 767, 903 

212, 774 
2,520, 591 



120,096,164 



MILCH COWS. 



Kum her, * 



157, 388 
98,100 
200,887 
173, 784 
22, 000 
118, 800 
1,431, 700 
153, 700 
828, 333 
25,048 
98,605 
243,006 
230,000 
333,926 
273, 100 
65,520 
215, 127 
200, 235 
115,200 
566, 300 
206, 960 
255, 543 
133, 118 
270, 000 
693, 000 
416, 900 
439, 148 
709, 308 
439, 872 
316, 160 
7S2, 460 
542, 295 
375, 998 
157,190 
473, 400 
12 5, 012 
681, 500 



12, 368, 653 



Average 
price. 



$23 21 
26 25 

24 30 
35 00 

30 00 

28 37 
26 66 
33 80 

26 24 

23 00 

29 82 
10 25 

13 46 

16 42 

14 73 

12 21 

13 93 

15 48 

17 78 

14 15 
14 56 
17 15 
22 34 

25 58 

27 63 

28 69 

24 49 
27 71 
20 71 
22 SO 

26 70 

20 25 
26 48 
26 77 

31 67 

21 17 
24 47 



23 95 



Value. 



$3,652,975 
2,575,125 
4, 881, 554 
6, 082, 440 
660. 000 
3, 37$ 356 

38, 169, 122 
5, 195, 060 

21, 735, 458 
576, 104 
2, 940, 401 
4,677,865 
3, 095,800 
2, 199, 065 
4, 022, 763 
799, 999 
2, 996, 719 
3, 099, 63S 
2, 048, 256 

8, 013, 145 

3, 013, 338 
4,382,562 
2,973,856 
6, 906, 600 

19, 147, 590 
11, 960, 861 
10,764,735 
19,654,925 
9,109,749 
7, 227, 418 
20, 891, 682 
10, 981, 474 

9, 956, 427 

4, 207, 976 
14, 992, 578 

2, 647, 139 
16, 676, 305 



296, 277, 060 



O 
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Tabic showing ike estimated total numler and total value of each kind of live stock, ty*c.-~ Continued. 



Ma&e...... 

Ne\v Hampshire. 
Vermont- ....... 

Massachusetts .. 
Mode Island.... 

Connecticut ...... 

New-York....*.. 

&eW : Jersey ..... 

IPennsylvaaiia.y.. 
Delaware.. ....... 

Maryland ....... 

Virginia ........ 

NortliGarobna.., 
South: Carolina .. 
G-eorgia 

FJoriaa... 

Al bania .,.,,.»,, 

HiSsissbpi •--«»•' 

Louisiana 

3?ex&s .-.*>.. ..... 

Arkansas........ 

Tennessee 

West Virginia... 
Kentucky.. 



.■■•a**...*........* 



Ohio: 

Michigan. 

Indiana , » • 

Illinois 

"Wisconsin 

Minnesota ..... 

lows* • 

Missouri 

Kansas 

Nebraska 

California 

Oregon ............. i 

Nevada, Colorado, and the Territories . 



Total............ .... 

Grand average of prices . 



OXEN AND OTHBB CATTLE, 



Number* A ^f° Value. 



189, 626 
123,725 
126, 235 
116, 049 
15, 700 
125,600 
648,542 
84, 500 
6^6, 525 
32, 640 
120,400 
431, 100 
407,484 
175,456 
408,816 
530, 650 
265,122 
259, 875 
118, 701 

4, 072,240 
378, 726- 
377, 530 
237,354 
419,237 
776, 160 
393, 660 
764,166 

1,222,947 
517, 473- 
328,848 

1, 411, 512 

1, 697,749 
667,131 
605, 040 
999, 900 
199,485 

1, 144, 800 



31 24 
21 63 
36 88 
30 05 
30 38 
23 13 
29 17 
23 45 
If) 57 

17 89 
16 99 

8 77 
10 08 
7 98 

7 51 

8 14 
8 75 

10 77 
10 15 

10 11 

11 76 
20 16 
19 77 
23 76 
23 61 

19 03 
23 56 

20 49 

20 78 

21 75 

18 33 

20 69 

21 40 
20 35 
13 72 

19 05 



$4,563,450 
3,865,169 
2,696,310 
4,279,887 
471,785 
3,815,728 
15,000,776 
2,464,865 
14, 692, Oil 
638, 765 
2, 153, 956 
7,324, 389 
3, 573, 635 
1, 768, 596 
3, 262, 352 
4, 052; 817 
2,158,093 
2, 273, 906 
1, 278, 410 
41, 333, 230 
3. 828. 920 
4, 439,753 
4,785,057 
8,288,315 
18,441, 562 
9,294,313 
14, 542, 079 
28, 812, 631 
10,603, 022 
6,833,461 
30,700, 386 
31, 119, 739 
13, 802, 940 
10, 807, 856 
20, 347, 965 
2, 736, 934 
21, 808, 440 



Number. 



632,078 
246, 942 
508, 672 
65, 199 
28, 200 
98,071 
2, 338, 148 
129,748 
1, 682, 807 
38, 800 
152, 700 
447, 405 
385, 900 
187, 09t) 
378, 144 
70, 083 
224, 810 
202, 303 
110, 994 
6, 023, 628 
2D6, 435 
858, 500 
6G0, 550 
1,020,996 
4, 243, 616 
1,930,656 
1, 029, 570 
1, 155, 232 
1, 329, 261 
313, 050 
463, 488 
1, 619, 931 
449, 999 
193, 539 
7,493, 864 
1,176,433 
5,426,460 



Average 

price. 



,$3 21 
3 09 
3 3^ 

2 29 

3 70 
3 55 

3 57 

4 11 
3 27 
3 16 
3 06 
2 68 
1 85 
1 79 
1 53 
1 85 
1 67 
1 56 

1 64 

2 05 
1 43 

1 54 

2 43 

2 82 

3 08 
3 16 
2 72 
2 90 
2 52 
2 56 
2 90 
2 19 
2 64 
2 75 
1 70 

1 46 

2 10 




Yaluo. 



$2, 028, 970 
762, 951 

1, 688, 459 
149, 306 
104, 340 
348, 152 

S, 347, 188 
533, 264 

5, 330, 279 
122, 008 
467, 262 

3,199, 045 
520, 985 
334, 891 
578, 560 
129, 054 
375, 600 
315, 593 
191, 870 

12, 348, 437 
438, 724 

1, 322, 090 
1,605, 136 
2,879,208 

13, 070, 337 
C, 100, 873 

2, 800, 430 
3, 350, 173 
3, 349, 738 

802, 944 
1,344,115 

3, 547, 649 
1, 187, 997 

532, 224 
12, 739, 569 
1, 717, 592 
11, 395, 566 



Number. 



57, 600 
45,450 
49, 400 
88, 290 
13, 800 
CO, 600 
964, 080 
220, 400 
909, 200 
47, 600 
264, 800 
950, 800 
1, 287, 300 
676, 640 
1, 701, 640 
202, 954 
1, 184, 000 
1, 230, 800 
025, 400 
2, 035, 900 
1. 580, 500 
1,623,500 
504, 300 
1,739,500 
1, 963, 392 
506, 437 
2, 186, 000 
3, 202, 000 
671, 800 
203, 900 
2,778, 400 
2, 620, 000 
1, 785, 000 
1, 320, 000 
667, 600 
239 900 
188, 800 



Averago 
price, 



$8 81 
11 85 

8 23 
13 42 

8 70 
13 75 

7 81 

8 80 

7 03 
6 94 
6 65 
3 93 
3 20 
3 30 
2 96 

2 00 

8 21 

3 25 

4 06 
3 13 
3 17 
3 22 
3 63 
a 86 

5 63 
5 83 
5 23 
5 86 
5 28 
5 76 

5 97 

3 81 

6 07 
5 10 

4 93 
8 69 
8 45 



Yaluo. 



$507, 450 
538, 582 
406, 562 

1, 184, 852 
120, 060 
833,250 

7, 529,465 

1, 939, 520 
6,391,676 

330, 344 
3, 496, 120 
8, 738,644 
3, 959, 360 

2, 273, 510 
6, 036, 854 

418,085 
3,800,640 
4, 000, 100 
2, 539, 124 
6, 372, 367 
6,010,185 
5, 227, 670 
1, 830, 509 
6,714, 470 

11, 053,897 
2, 952, 528 

11,432,780 

18, 763,-720 
3, 019, 104 
1, 174, 464 

16,587,048 
9, 982, 200 

10, 834, 950 
6, 732, 009 
3, 324, 648 
885, 331 
1, 595, 360 
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FAEM WAG159 AM) LABOR, 

The following table of wages paid for labor in the farming districts 
of the United States was compiled from returns made in the month of 
March, 1881, and is placed in the report of this year. Apparently it 
should be in the report for 1881, but as the returns are made in the 
spring following the date of the report, and before the funds to print 
the report of that year are available, it is deemed best to place the facts 
before the public at as early a day as possible, and not wait till after 
the close of the year* The same explanation applies to the tables of 
labor and wages published in the reports of 1878 and 1879. 



Average wages /or 1881. 





PKR MOKTH. 








FEB DAT. 












By the year. 


Transient 
in. harvest. 


Trail in lent 
notinhar- 
vest, 




Is 




.5 c 


Si 

V: 


— 


STAt'KS AST) TOfflOTORUSfl. 








— 


. 















U 




£- 














- — — 


r~ 






cs 
c 
id 




■1 


a 


0 


i 


« 

•8 


cS 
O 


C<3 i 
r-J j 


1 


J 




















-P 












1 


,8 


O 






^3 


2 


O 


"3 


O 


O 








rj 














J > 












55 


















IS 











!* 








f> 














$20 62 


$12 80 


$1 00 


$1 20 


$1 i:> 


$0 81 


$2 00 


$1 00 


$1 8fi 


$2 15 


$1 


70 




20 36 


m 00 


1 43 


1 07 


1 is 1 


X0 


2 03 ! 


1 so 


1 S7 


2 04 


1 


48 




22 30 


14 83 


1 r>H 


1 14 


1 04 


72 


i si 


1 82 


1 02 


2 20 


1 


GO 




25 S3 


15 44 


1 02 


I "20 


1 as 


07 


2 04 


2 21 


2 21 


2 UO 


1 


8.1 




22 00 


14 00 


1 00 


75 


1 00 , 


75 


1 50 




1 50 










26 00 


13 00 


1 75 


t 37 


1 00 


87 


3 00 


2 00 


1 50 


3 00 


1 


00 




22 13 


13 ol 


1 74 


1 33 


1 l># 


70 


2 00 


1 59 


2 15 


2 10 


1 


71. 




22 30 


12 M 


1 82 


1 40 


1 Of) 


74 


2 01 


1 02 


2 00 


2 00 


1 






22 47 


13 80 


1 47 


i» 


1 05 


75 


1 78 


1 70 


1 07 


1 0;; 


1 


40 






























if! ai 


10 i.6 


1 07 


I 00 


78 


49 


1 73 


1 01 


1 75 


2 18 


1 


58 


12 00 


8 43 


1 23 


08 


04 


46 


1 73 


1 08 


1 70 


1 83 


1 


25 


12 00 


8 78 


1 07 


84 


m 


40 


1 61 


1 50 


1 05 


2 12 


1 


ax 




10 \\\ 


7 05 


S3 


78 


r#c 


44 


X 05 


1 77 


1 79 


1 87 


I 


40 




12 40 


8 47 


1 08 


80 


60 


47 


1 30 


1 8(1 


2 05 


2 28 


1 


01 




in ?» 


9 20 


1 00 


70 


80 


56 


2 02 


2 01 


2 01 


2 43 


1 


S5 




13 17 


0 as 


1 10 


• 82 


70 


57 


2 12 


2 22 


2 23 


2 80 


1 


78 


MiftsisrtlppL.**- 


35 it) 


10 24 


I 23 


*7 


81 


57 


2 23 


2 23 


2 14 


2 51 


1 


82 




17 <IU 


12 26 


1 10 




80 


04 


2 31 


2 53 


2 00 


2 75 


2 


o:i 




10 n 


in si 


1 32 


07 


K r > 


08 


2 :u 


2 30 


2 03 


3 10 


2 


20 




19 ;w 


13 on 


1 47 


1 12 


1 02 


75 
53 


2 20 


2 36 


2 28 


2 07 


1 
1 


or 


Tenno8*eo .**. 


1:5 15 


<> r& 


1 33 


1 08 


r 0 


1 83 


1 74 


1 03 


2 


45 




17 8:< 


U. 71 


1 18 


87 


7(5 


55 


1 70 


1 71 


1 DO 


2 06 


1 


41 




16 01 


11 10 


1 42 


1 .11. 


78 


55 


1 88 


1 80 


1 92 


6 22 


1 


04 




22 1*0 


14 Oft 


1 70 


1 :io 


1 13 


S"i 


2 01. 


1 92 


2 04 


2 57 


1 






24 50 


10 r>K 


2 21 


1 75 


I 21 


87 


2 07 


1 98 


2 40 


2 31 


1 


Si 




21 15 


.14 52 


1 84 


1 57 


\ 00 


r-<i 


.1 0j$ 


1 90 


1 2 11 


2 29 


1 


70 


Illinois 


23 58 


■ 16 25 


1 94 


1 m 


1 17 


88 


2 20 


2 08 


1 2 19 


2 ;)7 


1 


ft) 




23 70 


15 S7 


2 00 


1 07 


1 10 


90 


2 22 


2 03 


i 2 80 


2 40 


1 


7y 


Minnesota. . — * 


20 20 


10 44 


2 92 


3 20 


1 35 


90 


2 34 


2 in 


1 2 31 


2 59 


1 


f« 


Iowa . 


24 ftG 


10 38 


2 10 


1 CO 


1 18 


IS 


2 4> l 


2 K> 


• 2 05 


2 24 


1 


85 


10 53 


JJi U 


1 61 


1 26 




00 


2 00 


1 in* 


: 2 04 


»> *■>< » 


1 


75 


Kfuififtft • *.*...«•. «... 


22 40 


H 0(5 


1 m 


1 22 


1 00 


74 


1 80 


2 O'J: 


2 09 


2 H7 


1 


82 




24 44 


14 53 


2 01 


1 ol 


1 21 


87 


2 22 


2 21 


3 40 


2 


1 


98 




m 00 


25 07 


2 21 


1 77 


1 70 


1 21. 


3 28 


8 10 


3 29 


oo 


0 


61 




33 50 


21 60 


1 07 


r 1 47 


1 50 


1 10 


2 85 


3 10 


3 44 


n 02 


2 


07 






33 Of) 


2 00 


1 07 


I 50 


1 37 


4 33 


4 33 


f> 00 


5 50 


3 


50 


Colorado ........ 


"as 33 " 


23 71 


2 10 


1 :4 


1 75 


1 20 


2 75 


2 00 


2 05 


3 17 


2 


40 


trt&h 


as 50 


25 00 


J. 95 


1 « 


1 4X 


1 10 


2 60 


2 on 


2 83 


2 06 


2 


05 


New Mexico 


33 00 


21 00 


1 38 


I 00 


1 20 


75 


2 00 


2 80 


2 80 


3 00 




38 




aft 67 


24 17 


2 25 


1 57 


1 50 


1 04 


3 04 


3 r>o 


a R2 


4 00 


1 2 


«0 


Dakota 


no 16 


19 55 


2 -53 


2 15 


1 42 


1 27- 


2 72 


a 00 


2 00 


3 58 


2 


00 




45 00 


m 50 


2 07 


2 25 


1 S3. 


1 38 


4 00 


3 02 


4 10 


4 12 


I 3 


25 




24 00 


14 &f 


2 00 


1 33- 


1 00 


58 


2 50 


2 75 


2 50 




1 2 


00 









REPORT OF THE STATISTICIAN. 



203 



■ .\ A comparison of the returns in the first two columns of the above 
table, with similar returns made and published a year since, give* a 
clear idea of the changes in value of labor since then. The advance 
then noted, as the first reaction since the depression following 1873, has 
still progressed, and there is a decided increase in the wages of la bor in 
nearly every section of the country. 

Jhe average wage of labor, as* engaged by the month or year, and 
which represents the steady and reliable working force, is returned this 

Iff* h fMl ^ it ! loat bo . arcl > $22 ' 39 > against $21.75 last spring, and 
$20.26 in Ibid, being an increase of G4 cents since a year, and $2.18 
pnce two years. The average price for the same class of labor,* with 
board, is $14.86, against $14.56 last year, and $13.12 in 1879. By 
. taking the differences between the figures of the first and second col* 
timns in the above table, differences between wages with board and 
wages without board, there is apparent a verv close estimate of the 
actual cost of subsisting the laborer in the different States. Taking 
the average of all these differences, we find the cost of subsistence 
to be this year $7.53, $7.19 in 1880, and $7.14 in 1879. The different 
sections of the Union present some interesting points of comparison. 
Hew England, as a whole, pays $22.76 per month on yearly engage- 
ments, without board, against #20.31 in 1879, which was the year of the 
greatest depression in value of agricultural labor, being an increase in 
two years of 10 per cent. But the cost of subsistence this year is $9 
per month against $8.02 then, an increase of 12 per cent. This indica- 
tion is rather unfavorable to the laborer in that section, as the cost of 
living has increased in a greater ratio than the value of labor. In the 
Middle States the wages of labor per month is this year $22.30 against 
$19.69 in the same year of depression as quoted above, while the cost 
of subsistence has only increased from $8.27 then to $8.83 this year. 
In the South Atlantic States, from Maryland to Florida, the rate of 
wages, without board, is not so valuable or reliable a datum as in the 
other sections of the country, from the fact that the eustom is almost 
universal to hire labor, with board, or ration given weekly; the average 
price, however, as returned to this department for labor by the month, 
without board or ration, is $13.37 j with board or ration, $8.83. To the 
same inquiry, two years since, the price returned was $11.19 without, 
and $7.67 with, ration and board. From all sections of these States 
there is reported a demand for labor and an increase in value, particu- 
larly for the skilled laborer. 

The Gulf States, owing to the demand for railway laborers, added to 
the increase in production of Texas and Louisiana, report a great in- 
crease since the same time. The average wages of this section is $16.23, 
without board, and $11.29 with, against $14.80 and $9.80. The five 
States north of the Ohio River pay an average of $23.06 against $20.90 
in 1879, and the cost of subsistence remains nearly the same as then, 
viz, $7.50 against $7.58, which indicates a gain very much in favor of 
labor. In all this section the demand for labor is reported as good, and 

fh& six States west of the Mississippi pay an average of $25*84 |>er 
month. This average includes the wages paid in Colorado,* leaving 
Out the sum paid in that State, as not being wages of agricultural labor 
so much as labor in the mining districts, and there is reported for the 
five States of the West and Northwest an average of $23*41 without 
board, and #14.95 with board, making the cost of subsistence $£4&per 
month. The two Pacific States report an average wage of $35.75 with- 
out board, and $23.63 with, being a decline since 1879, when the mwa 
T&lu«g wore returned as $38.22 and #25.10. 
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OTTR AGRICULTUKAL EXPOETS. 

Statement of the exports of agricultural products of the United States, ivith their immediate 
manufactures, for the tivo fiscal years ending June 30, 1880 3 compiled from the Treasury 
report of commerce and navigation, 



Products. 



75, 120 
13a, 720 

a, 9i5 

4, 153 
215. 680 



1,020,127 
42, 393 
1, 815, 609 



394, 097 



28,719,623 



Animals, living: 

Hogs . . ........ .number - 

Horned cattle *« do 

-Horsea ... do — 

Mules do 

Sheep do — 

All other, and fowls 

Animal matter: 

Bone-black, ivory-black, &c pounds.. 

Bones and bone-dust cwt. . 

Candles ........pounds,. 

3?urs and far-skins «. 

Glue pounds.. 

Hair: 

Unmanufactured — 

Manufactures of. 

Hides and skins, other than furs 

Leather; 

Sorts not specified . pounds . . 

Morocco, and other fine. . — . - 

Boots and shoes . ...pairs.. 

Saddlery and harness 

Other manufactures 

Oil: 

Lard . gallons . . 

Other animal . . . . — do ... . 

Provisions: 

Bacon and hams pounds. . 

Bee£fteah . do.... 

Beef, salted* » • * ».••■..••••*»».*«•• .do . . * . 

Butter...* ...do.... 

Cheese ..do.... 

Condensed milk 

2figga dozen . . 

Lard pounds.. 

Mutton, fresh do — 

Pork — do.... 

Preserved meats 

Soaps ! 

JPerfumcd and toilet j . . 

All other pounds. . j 12, 207, 689 

Tallow do. ... 99, 903, 752 

Wax do....; 168,745 

Wool: I 

Baw and fleeco pounds . . | 00, 784 

Carpets yard s . . ) 8, 133 

Other manufactures 



1379. 



Quantity. 



3,003, 208 
145,041 

732,249,576 
54,025,832 
30, 950, 503 
38,248, 010 

141, 654,474 



9.1, 740 
326, 658, 08(5 
1, 440, 197 
84, 401,070 



Total value of animals and animal matter. 



Breadstuff and other preparations: 

Barley . .bushels . . 

Bread and biscuits pounds . . 

Cora . bushel*. . 

Com meal .,..,.,<. ....barrels.. 

Oats... ..bushels.. 

Kyo do — 

Bye flour barrels.. 

wheat .....bushels.. 

"Wheat dour 1 >arr«ls . . 

Other small grain and pulse 

Other preparations of grain. 

Bice .pound s . . 

Total value of breadstulls, <fco . „ . . J? 



715, 530 
15,565,190 
86,290,252 
397,100 
5, 452, 13G 
4,851, 715 
4,351 
129,353, 936 
5,629,714 



740,136 



Cotton and its manufactures ; i 

Sea Island. .pounds. J 4,030,22S 

Other manufactui'es..... .... do,... 11,624, 342, 605 

Colored goods .yards . . ! 45, 116, 058 

XTjicolored do. ... j 84, 081, 319 

AB other manufactures 



Total value of cotton, .„.„„ .J ,173,158,200 



Value. 



1880. 



Quantity, j Value. 



$700, 202 
8,379,200 
770, 742 
530, 989 
1, 082, 938 
23, 623 

48, 347 
70, 800 
225, 104 
4, 828, 1 58 
43, 779 

279, 170 
18,029 
1, 171, 5:23 

5,846, 882 
953, 188 
40i>, 557 
132, 099 
433, 743 

1, 037/923 
131,832 

51, 074, 433 
4,883,080 

2, 336, 378 
5, 421, 205 

12, 579, 968 
119, 883 
14, 258 
22, 850, 673 
323, 013 
4,807,568 
7,311,408 

30, 827 
621, 311 
6, 934, 940 
45, 823 

17,644 
R138 
338, 615 



83, 434 
182,756 
3, 060 
5, 198 
209, 137 



1,249,958 
32, 680 
1, 954,725 



150, 718 



21, 834,492 
"""*378,"274 



146, €40, 233 



401, 180 
682, 471 
40, 055, 120 
1,052,231 
1, 618, 644 
3, 103, 970 
15, 113 
130, 701, 079 
29,507,713 
817,530 
1, 740, 471 
35,538 



210, 391, 066 



1,108, 072 
161, 196, 378 

3, 209, 285 
6, 288, 131 
1,356,534 



1, 507, 596 
30,383 

759, 773, 109 
84,717,194 
45, 237, 472 
39,230,658 

127, 053, 907 



85 885 
374, 979, 280 
2, 335, 858 
95,949,780 



14,560,891 
110, 767, 627 
193,217 

191, 551 
8, 041 



1, 128, 923 
14, 759,755 
9$, 169, 877 
350, 613 
760, 306 
2, 912, 754 
5, 190 
153, 252,795 
6, 011, 419 



183, 534 



5, 061, C34 
1,816, 999,480 
37, 758, 106 
68,821,557 



$421, 089 
13, 344, 195 
675, 139 
532, 302 
892, 047 " 
10, 688 

CO, 009 
46,431 
237, 627 

5, 404, 418 

22, 050 

232,726 
24,552 
649,074 

5, 086,118 
058, 242 
441, 069 
133,705 
441,052 

816,447 
23,619 

50, 987, 023 
7,443,918 
2, 881, 0*17 

6, 690, 087 
12,171, 720 

121,01;; 
14, 148 
27, 920, 367 
176,218 
5,930,252 
7,877,200 

38,567 
090, 122 
7,089,232 
48,880 

71,987 
8,530 
208,040 



161, 133,370 



784,819 
680, 158 
53, 298, 247 
981,361 
308,129 
2,302,765 
24,728 
190, 546, 305 
35,333,197 
1,272,028 
2,439,098 
13,300 



288, 050, 201 



1, 033, 900 
209,852,005 
2, 950, 760 
5, 834, 541 
1, 190, 117 



221,517,523 
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....Mfeet..i 

M.J 

do..! 



275.102 
4, 476 
55, 858 



14S, 604 

""a iii' 



Wood and its products : 

Boards, planks, joists, &e . . . 
Laths, palings, pickets, &c. 
Shingles 

BoXrSbOOkS 

Other ehooks, staves, and headings j 

Hogsheads and barrels, empty number. . j 

All other lumber . J 

Fire-wood cords - . 

Hop, hoop, telegraph, and other poles 

Logs, masts, spars, and other whole timber .J 

Timber, sawed and hewed cubic feet., j 13, 255, 241 

All other timber - J 

• Household furniture. 

- Wooden ware : 

All other manufactures 

: M- Ashes, pot and pearl . . . pounds 

v Bark, for tanning ? — _ 

Resin and turpentine barrel s . . i 1, 11 2, S1G 

Spirits of turpentine gallons..' 7, 575, 556 

: ■■ . i&r and pitch . - . . ^ barrels . . 52, 350 





1879. ' 


1880. 


Products. 










Quantity, 


Value. 


Quantity. 


Yalue. 



1, 060, 601 



Total value of wood, &c. 



$3, 972, 
IB, 
17(5, 
103, 
3, (366, 
24S, 
€30, 
11, 
406, 
618, 
1,748, 
164, 
1, 804, 
255, 

1, 099, 

61, 
130, 
2, 159, 

2, 045, 
101, 



60S 
002 
514 
788 
652 
0S5 
068 
096 
209 
706 
525 
192 
296 
770 
992 
266 
930 
141 
073 
445 



20, 122,967 



Miscellaneous: 

Brooms, brushes, &c . 

X Cordage, ropes, and twineofall kinds. pounds. 
; bruits: 

Apples, dried — ... «... ..pounds.. 

green or ripe bushels.. 

Other green, ripe, or dried 

Preserved in cans or otherwise 

^ Ginseng « pounds..: 

>V"B£y ....... ............... ..tons.. 

Bemp 

Unmanufactured cwt-. 

Cable and cordage . do . . 

All other manufactures 

Hops . - . * - pounds- . 

' liquors, alcoholic, cider and beer: 
Ale and porter: 

In bottles..— dozens.. 

In caskB . . .gallons. . 

Spirits distilled from— 

Grain........... gallons.. 

Molasses ------- -do ... 

Other materials . do ... . 

Wine.—. ...do.-.. 

Oikcake .»..•..»..«.«•»—•... pounds . . 

Oil: 

Cottonseed... ...gallons.. 

Linseed - do.... 

Essential or volatile . ■ . 

Seeds: 

Cotton. ............ ...... ...pounds. 

Clover...... ...... ........^.......-do. «. 

Plar or linjfc ...... . - .......... . . . . . . do. . . 

All other. . .••*■.#••••*»""»**•■•.• •»•♦*•*•».. 

Starch .v.. ............. . .pounds ; 

Sugar: 

Brown ........ ..pounds.. 

Benned..... .-.-..do.. 

Xfelasses. - gallons. . 

Ca>ndy and confectionery . 

Tobacco: . 

Xfeaf ..pounds.. 

C igars ..•....*.•••••••'•«•••*?••*••-*" »-*■• JjS- . 

Snuff . . ... . ... . i - .pounds . - 

Other manufactures. --* •••• • 
Vegetables, &c. : _ . : '. ^ . • 

/ - . Onions . - • • » bushels . . 

Pickles and sauces .............. - - - * v„ j 

;• Potatoes ..........bushels.. 

, All other. -.. .......^ . . 

Tinegar .••*..«.**.....* — •>»»•••■••• ♦gallons.. 

.. . Total value of miscellaneous products . . . . . 



0,960, 351 

7, 379, 836 
1,388, 800 



391, 204 
8, 127 

1,231 
16,183 



5,458,159 



125, S73 
93,014 

7,052,066 
1, 239, 082 
20/309 
' 40,224 
340,995, 395 

5, 352,793 
30,416 



10,397,398 

'l4-298, - 654 

43, 955 
73, 309, 009 
4,727, 367 



322,279,540 
: 2,299 
13,522 



64,695 



22,873 



184 
SD1, 504 

290, 794 
980, 455 
252, 415 
386, 71S 
465, 611 
123, 122 

8, 155 
170, 179 
1, 153, 471 
. 701,095 



204,282 
34, 987 

2,262, 150 
398, 136 
12, 955 
49,775 

4, 394,010 

2, 233,068 
22, 297 
242, 329 

141,188 



285, 194 
4, 039 
54, 811 



149, 230 
""8,876 



16, 365, 646 



1,231, 528 

T6i6,*345 
7, 091, 200 
41,221 



$4,223, 259 
11, 936 
165, 893 
136,082 
3,510,976 
262, 029 
765,550 
11,552 
427, 187 
691, 194 
2, 210. 320 
98,733 
1, 653,878 
331, 137 

1, 728, 650 
110, 578 
210, 126 

2, 368, 180 
2,132,154 

84,728 



21, 143, 142 



3, 229,875 

3, 158, 367 
1, 121,754 



107 

2, 141, 533 
601, 797 

3,202 
0,164, 024 
919,173 
32,274 

25, 157, 364 
53, 397 
5,846 
2,998,633 

60, 022 
12,908 
545,109 
79,630 
6,227 



53>843,026 



391, 083 
13, 739 

1,591 
16,490 



9,739,566 



146,739 
111,308 

10,112,.598 
1,285,268 
20, 640 
154, 887 
453,023,225 

6,997,796 
38, 431 



12,142, 137 
26,526,295 



10, 311, 736 

16, 858 
30,125,146 
3,596,010 



215,910, 187 
2,583 
15,883 



55,152 



110,410 
356,808 

192,069 
1,190, 560 
272, 715 
435,290 
533,042 
206,819 

8,796 
179,979 
1, 088, 676 
2,573,292 



262,450 
, 36,368 

2, 586,685 
397,247 
43,613 
123,317 

6, 259, 827 

3,225,414 
31,214 
219,612 

134,116 
2,401,351 

241, 356 
447,842 

1, 064 
2,717,663 
539,603 
81; 757 

10,379,107 
> 67, 821 
6, 074 
1,98^271 

60,074 
17,158 
S22v039 
: 89, 053 
4,12$ 



4^018,675 
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SWmmt of the t&iwti of 'agricultural products, <fc.~ CoctinneiL 
KE OA FITU L AXIO^T, 



Products, 


1871. 


1872. 


1873. 


1874. 


1 

1 1S75. 

!, 


A aiumta and animal matter, . „ . 

Brta^.s tufts, &c... 

( .'ot.Lou, &c 

Wood, &-c ............ 

3dl i ijcellaneoua ........... 

Total agricultural exports . 
Total exports 

Percent, ofagriculturaliuatter. 


$47,010, 312 
79,510, 387 

221, 885,24/) 
15, 820, 020 
33, 000, 081 


$77. 060, 849 
85, 155, 523 

182. 988, 925 
21,425, 068 
40, 139, 296 


$09, 806,599" 
08, 762, HOI 

330, 1 90, 507 
25, 854, 120 
37,901,458 


$99, 697, 6(30 
161,225,980 
214,310, 420 
27, 675, 300 
45, 486, 626 


$104,314,988 
111,478,006 
.1.94,710,507 
22, 875, 814 
45, 294, 41.1 


397, 205, 054 
502, 518, 651 


406, 769, 661 
549,210,718 


492,515, 665 
649, 132, 563 


548,314,954 
603, 039, 066 


478, 673, 8 IS 
643, 694, 7G7 


70 j 74 


76 


79 


74 


Products. 


1870. 


1877. 


1878. 


1879. 


1880. 


Animals and animal matter 

Breadstuff's, &c. „. 

Total agricultural exports. 
Percent ofagricultoalmatter. 


113, 941,500 
131,212,471 
200,382,240 
21,020, 480 
40, 079,507 


140, 504, 066 
.118, 126, 940 
183, 25H, 248 
23, 422, 906 
58,652,730 


145, 587, 515 
181,811, 704 
101,470, 144 
21,747, 307 
52, 245, 306 


146,640,233 
210, 391, 066 
173,158, 200 
20, 122, 967 
53,843,026 


161, 133, 376 
288,050,201 
221,517,323 
21, 143,142 
46,018,575 


513,236,273 
644,956,406 


524, 019, m 
689, 167, 300 


592, 861, 876 
722,8.11,815 


604,- 155, 492 
717, 093,777 


737, 862, 617 
823, 946, 353 


70 


70 


82 


84 


89.5 + 



The exportation of butter and cheese during the year ending June 30, 
1880, shows a slight decrease in the export of cheese, but the enhanced 
value per pound makes the value but little less, The export of butter 
was nearly identical in number of pounds, but largely in excess in value. 
The following table gives the total export and value since ten years, 
and will show the enormous increase since then. Fully three-fourths of 
the export is to Great Britain, the balance almost entirely to British 
America and the West Indies : 



Exports of dairy products. 



Tear ending J une 30— 


Butter. 


Yalue. 


Cheese. 


Value. 




Poundft. 
3, 965, 043 
7, 746, 201 
4,518,844 
4, 367, 983 
6, 300, 827 
4, 044, 804 

21,527,242 


$853,096 
1, 148,812 
952, 919 
1, 092, 381 
1, 506, 996 
1, 109, 496 


A.,.. 

Pounds, 
63, 698, 867 
66, 204, 025 
80, 366, 540 
90, 611, 077 
101,010,853 
97, 676, 264 


$8,752, 990 
7, 752. 918 
10, 498, 010 
11,898, 995 
13, 659, 603 
12,270,083 
12, 700,627 
14, 103, 520 
12, 579, 968 
12,171,720 








1875..,. 








21, 837, U7 

38,248,010 
39,236, 658 


4, 424, 616 
3, 031, 822 
5,421,205 


107, 364, 666 
123, 733, 736 
141, 654, 474 
127,553,907 








0, 690, 687 



DISTKIBUTIOK OF OUE AGRICULTURAL EXPOKTS. 

Animals and animal matter A comparison of the values of live 

animals exported in 1880 with those of 1879 shows an increase of 38 per 
cent, in the aggregate of the five classes of animals, the gain being, 
however, almost entirely in cattle. The value of mules exported 
amounted to $532,302, against $530,989 in 1879; but with these two 
exceptions there was a decline, which was especially marked in hogs, 
the drop being from $700,262 in 1879 to $421,089 in 1880. This decrease 
was caused by a great fall in price, the average for each animal in 1879 
being $9.32, against $5.05 in 1880, while the number exported increased 
from 75,129 to 83,434 The only other noticeable decline was in sheep, 
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#X? if l m ? om ^.80 to 209,137, and in price from $5.02 to 

thus reducing the aggregate value from $1,082,038 to $892,647. 
lje number of horses shipped declined from 3,915 to 3,060, a reduction 
of 22 per cent, but the average price rose from $196.87 to $220.63, 
loafcing^the decrease in aggregate value only 12 per cent. The most 




to $32.73. 

An examination of the subjoined table will show the movement in 
detail, and enable those interested to make farther comparisons and 
deductions: 



Annuals. 



Cutler 

Xuiaber 

.: -Aggregate value 

Average value 

Boss: 

>%mber 

Aggregate value 

Average value 

XawhtiT * 

Aggr^ate value 

Average value ....... 

>Mule«i: ' 

dumber 

Aggregate value 
•'5 -Average value ....... 

Sheep: 

Number 

A segregate value 

Average value 

dfcfier, aggregate value . 



United 
Kingdom. 



I Continental 
j Europe. 



British 
K o r t h 
America. 



Kexico. 



Total value to each country j 
1880. „ i,,..;-.*.*.. 

. 1879 . ......... 



I2." s 7,V2 r 
$11, S47, 642 | 


4, 908 
$513. 300 
$104 58 


2, 840 
$5*3, 04;j 
$32 7U 


992 

•tio, o;)3 

$J0 72 


10,399 i 

$95,151 .. 
&9 15 : 


973 
617, 510 
$17 DO 


70, 804 

$299, 205 
$4 22 


544 
$1, 689 
# $3 10 


788 j 
$040,783 ■;■ 
*UI2 27 ; 


407 

«oi7 ss 


41.1 
$59, 087 
$145 22 


m 

$11,374 
#16 90 


350 j. 




50 


92 


$27, 400 i . 




$2, 500 
$50 00 

6, 910 
$14, 129 
$2 04 
$612 


$1, 038 
$10 71 

115, 2m 
$120, 817 
$1 05 
$5, 801 


$'76 32 | . 




i 

80, 770 ! 
$704, 979 1 
$8 73, ! 
$810 j 


. 1,7:51 

#15, 310 
$8 84 1 
$100 


$13,016,714 j 
8, 167, 796 ! 


I 

$094, 520 1 
4W, 100 i 


$469, im 
1,953, 092 


0151, 912 
149,827 



Animals. 



] Central 
and South 
i America. 



Cattle: * 

\Natafoer * • . », * . 

Aggregate value . 

Average value . , ..... 
Hogs : 

dumber 

Aggregate value . — 

Average value 

Borsoa: 

Kunifeer .»..-..»•». 

Aggregate value 

Average value .. 

Mtileft: 

■-SlUinber . , . . . . ♦-• ...... 

Aggregate value 

Average value , 

• SJteejK 

. JS; umber-. ... 

Aggregate value ^ .......... . 

. : ^vet^>' Value ......... 

Oilier, aggregate value . t . - 

Total value to each country; 
X880 ««»««*«.••••»»..«■•««•«•*• « ♦ • *■ 



West In. 
dies. 



30, 47, m 
$4 t 220 $856, 80S 
■#75 36 ! $17 87 



22 ! 
$573 | 
$26 04 ! 

. 113 I 
$24,310 

$215 u I 



Japan. 



Other 
countries.. 



87- 

$4, m 
mi 4i 



162 

$i,£93 
$7 m 

501 
$71,340 
$142 89 



$404, ISO 
#148 42 j $105,71 



370 
#45,805 | 



2, 008 
$13,445 
$6 69 
$236 



veil 

$12, 092 
, $8 00 
' :. $0,249 



,$88, 589 
61,810 



$1, 352,812 
1,380,962 



Total ex- 
ports. 



200 \ U% 750 
$115, 054 $13,344,195 
$08 27 | $73 0$ 



$2, 150 

$430 



720 

$a 2oo 

$11 03 

$345 



:$t& 090 
14,500 



470 
$5, 608 

m aa 

102 
$17, 246 
$169 27 

498. 
$50, 989 
$102 49 

110 

$2,775 
$23,00 
$2, 475 



$92,747 



83,434 
|421 t 089 

■ $5 U§ 

D,0tS0 
$675, 189 

$220 m 

5,198 
$532,862 
$102 42 

2f0d;137 
$892,^47 
; Jl4 27 

$id, m 



$15,88^,120 
11,487,754 
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Pork and its products.— The total value of this class of exports 
in 1880 was 7 per cent, greater than that of 1879, reaching an aggregate 
of $85,654,689 as against $79,776,597. An increased demand for lard in 
nearly every country offering a market for it, even at an enhanced price, 
accounts in a great degree for the advance in the aggregate value of. 
this division of dead animal matter, though pork also went abroad in 
larger quantities and at higher prices. The value of lard exported was 
$27,920,367, against $22,856,673 in 1879, while pork advanced from 
$4,807,568 to $5,930,252. The only very marked changes in the pro- 
portions of this class taken by the different countries are a considerable 
reduction in.the purchase of bacon and hams by Germany, Belgium, and 
Netherlands, and a very decided increase in that of lard by British 
North America. The percentage of the total export taken by our north- 
ern neighbors on this side of the Atlantic is, however, so small that the 
increase did not greatly disturb the relations of the movement as to 
quantities or prices. 

The following table gives the figures in detail : 



•XjLL. VlwlvOi 


United 
Kingdom. 




( •*• Ainu fm xr 


x>yi J* luuj 

SiTtfl "NfttllPT. 


K or t It 
xviiiuriCci. 


Bacon and bams: 














555, 013, 833 


66, 857, 041 


/\ n 1 A AAA 

26, 843, 862 


76, 687, 985 


5, 822, 450 




$37, 737, 600 


$3, 848, 930 


$1* 780, 49-1 


$4, 951, 067 


$476, 98.1 




$0 06.8 


$0 05.8 


$0 06. 7 


$0 06, 5 


$0 08* XJ 


X<ard i 














112, 834, 201 


55, 462, 701 


85, 509, 388 


44, 316, S40 


9, 378, D35 




$8, 355, 000 


$3, 941, 971 


$6, 379, 894 


$3, 29a, 581 


$631, 787 




$0 07*4 


$0 07. 1 


$0 07- 'k 


^0. 07. 4 


$0 00-7 


Fork: 














30,007,970 


1, 608,545 


1,259,417 


396, 740 


20, 987, 0«9 




$2, 543, 410 


$104, 329 


$79, 864 


$23, 128 


$1, 185, 935 




$0 06. 9 


$0 06, 5 


$0 06. 3 


$0 05, 7 


$0 05. (i 


Lard oil : 














V A. *J) JL .1 V/ 


341 728 


24, 149 


28, 512 


11, 451. 




$487,250 


$177,472 


$14, 5.16 


$15,203 


S6! 640 




$0 53.4 


$0 5.1. 9 


$0 €0. 1 


$0 53. 3 


$0 58,1 


Total value to each country : 














$49, 123, 260 


$8,072,702 


$8, 260, 268 


$8, 285,879 


$2, 301, 344 




47,480, 072 


6,444,773 


8,275,875 


7,793,550 


1, 316, 250 


Articles. 


West In- 
dies. 


Mexico, 
Central and 
South 


Othor coun- 
tries in Eu- 


All other 
countries*. 


Totals. 






America. 


rope. 






Bacon and hams: 














11, 242, 554 


1,407, 798 


15, 886, 754 


509, 832 


759, 772, 109 




$058,202 


$137, 502 


$1, 032, 150 


$57,788 


$50, 987, 623 




$0 OS. 5 


$0 09. 7 


$0 06. 5 


$0 11,3 


$0 06.7 


Lard*. 












.Pounds *«•*•*««•>••«»»•***•■«••*#»•«**• 


29,741,290 


20,712, 610 


16, 120, 392 


902, 929 


374, 979, 286 




$2, 275, 850 


$1, 750, 920 


$1,213,274 


$76, 090 


$27,920,307 




$0 07, 6 


$0 08. 4 


$0 07. 5 


§0 08.4 


$0 07.4 


Porlc; 














27, 771, 939 


5, 638, 791 


108, 087 


.1,181,205 


95,949,780 


Value 


$1, 570, 887 


$340, 850 


*7, 150 




$5, 930, 252 




$0 05. G 


$0 06.0 


$0 06. 6 


$0 05. 8 


$0 06.2 


Lard oil: 














12, 413 


.124,055 


1,430 


51, 743 


1, 507,596 




$7, 402 


$73, 404 


$716 


$33, 843 


$816,447 




$0 59. 1 


$0 59. 2 


$0 50. 1 


$0 65. 8 


$0 54.1 


Total valne to each country : 


$4,818,341 
4, 6X4, 893 


$2,302,682 
2, 165, 105 


$2, 253, 290 
1, 418, 701 


$236, 914 
267,282 


$85,054,689 
79, 776, 597 



Beef and its peodu-jts.— The aggregate value of these exports for 
the past year is $44,688,673, against 141,609,761 in 1879, showing an 
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United Kingdom 



increase of. $3,078,912, or over 7 per cent. The uniteu lvmgttom is our 
great customer for this class of productions, taking 78 per cent, of the 
whole amount exported, and it is to the increased demand in this quar- 
ter that we owe the aggregate gain above quoted, as there was a con- 
siderable falling off in the export values of all the other countries ex- 
cept the. West Indies, Mexico, and Central and South America, which 
slightly increased their demand. Germany showed the greatest de- 
cline, her consumption falling from $3,939,733 to $2,720,763, equal to 
nearly 30 per cent. 

The value of cheese is nearly double that of any other product in the 
schedule, and the United Kingdom takes 96 per cent, of all exported. 
The aggregate for 1880 was $12,171,720, a slight decline from that of 1879. 
The export values of tallow and fresh beef are nearly equal, somewhat 
over half of the former and nearly all of the latter finding their way to 
the United Kingdom. Of tallow the value for 1880 was $7,689,232,. 
against $6,934,940 in 1879, while fresh beef increased from $4,883,080 to 
$7,441,918. The average prices of the articles embraced in this olass 
have not varied materially, the increase in butter from 14.2 cents to 17.1 
'cents being the most important. There arc minor changes, however, in 
distribution, values, &c, which will appear upon examination of . the 
following table : 



i 

jUiutedKing- 
1 dom. 

L 


France. 


i 

Geimany. 


! 
1 

Belgium 
and 3s T ether- 
lands. 


British 
ttortk 
, America. 


.i 
!. 

1 84, 454,881 
i $7,425,255 
; $0 08.8 








191,422 
$30, 285 














$0 05.4 


29, 592, 601 
$1, 893, 103 
$0 00. 4 


1, Oil, 175 
$59,946 
$0. 05. 9 


2,516,769 
$178, 182 
$0 07. 1 


1,339,810. 
$84,667 
$0 06. 3 


1, 956,657 
$106,125 
$0 05.4 


. 27, 887, 893 
, $4,903,848 
$0 17. 6 


446,693 
$65,611 
$0 14. 7 


5,349,549 
$663,720 
$0 10. 8 


50, 492 
$6,656 
$0 13. 2 


983,701 
$157,647 
, $0 16. 0 


, 122,165,332 
. $11,691,477 
. $0 09. 5 
$38,633 


42,427 
$3,887 
$0 09.2 


550,281 
$45,123 
$0 08.2 
$191 

11,688,328 
$749,253 
$0 06.4 


35, 610 
$4,968 
$0 13.9 
$495 

9,441,278 
$646,565 
$0 W. 8 


2,962,569 
$204,953 
$0 06.9 
$2,550 

3,281,454 
$183/216 
$0 05. 6 


. 61,982,939 
. $4,515,589 
$0 07.2 


10,776,901 
$701,920 
$0 06.5 


; 43,736 
$5, 013 
. $0 11. 5 
$158,193 


150 
$18 
$0 12.0 

$86;. 187 


0,595 
$989 
$0 15.0 
$51,223 


12, 736 
$1,548 
$0 12. 1 
$3,236 


6l;2&9 
$11,191 
$0 18.2 
* $344*106 


24,406 
. $18,478 
$0 75.7 


1,500 
$1, 100 
$0.73.3 


600 
$460 
$0 76.7 


2,118 
$2,073 
$0 97.8 


298 
$204 
$0 68. 4 


13,483 
$1,812 

$o 13.4 


41,815 
$7, 835 
$0 18. 7 


738 
$177 
$0 24.0 




75,964 
$8,721 
$0 11.5 


• 16,607, 052 
. $3,877,510 

$0 23. 3 
. : $440,399 

$96,053 


5,131 
$800 
$0 15.6 
$300 
$%762 


I 3,970,742 
$914,791 
$0 23. 0 
$15,572 
$101, 082 


451,294 
$108, 748 
$0 24.1 
$7iy32# 
$31,402 


334, 46* 
$85,666 
$0 25. 6 
$$,603 
: $113,' 933 


. 29,944,469 


$930,300 
1/684,541 


$2,720,763 
3,9^9, 733 


$961,686 
1,240,485 


$1,235, 2W 
1,325,61$ 



Articles. 



Sean beef: 

Pounds...... «« 

, Value * — 

■y. Average per pound - . 

Salted beef: 

Pounds 

Yatoe .-.v.. .... . • . — 

^ Average per pound 

;;-y«tae ; 

Average per pound 

Cfceese^ 

'Pounds. ...-...-»«. . »»•♦■ »•«►«♦« 

Average per pound. 
CoadefisM inuk, value . »,•»••• — 

Tallowy , 
^ Poun^ds. . * **.••*' •.*.<••.••.•>•*»• •» • «•«.» 

Talue .... - - 

Average per pound . - - - . . 

Glue: 

Pounds. —« 

• Value : ... i> . «.. . ». * . 

Average per pound . 

Kidesi value - 

Heatsfoot oil : 

Gallons .,-----.--••.«•««••- 

Value ..»......*. ......... 

Average x>er gallon. ~ - . 

Gaudies; 

Pounds - ,',. i v..>>M.„i„ 

Yaluo - *- * 

Average per pound — * - 

Leather: 

. ValUO ■* -.»:..--•--■.--*..■.•..*'-•--.*.- - - 

r ; .• Average per pound . . « - . - * , »— • . . 

• Morocco, value v . ......... 

^anufaetures of leather, value. , 



1879..* 
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Articles. 



Fresh beef: 

Founds — 

Value 

Average per pound . . , . , 

Salted beef: 

Pounds 

Valuo 

Average per pound 

Butter: 

Pounds , 

Value * 

Average per pound 

Cheese : 

Pounds 

Value.,* 

Average per pound 

Condensed milk, value 

Tallow: 

Pounds.. , 

Value •..--•»»....... lt .., 41fcJi%4 . t 

Average per pound 

Glue: 

Pounds 

Value *, 

Average per pound 

Hides, valuo 

Heatsfoot oil: 

Gallons 

Value 

Average per gallon 

Caudles: 

Poumda 

Value 

Average per pound 

Leather: 

Average per pound 

Morocco, value . . . 

ManufaetxiveH of leather, value. ! * [ ' 

Total to each country: 

3880 

1871)...,. ' 



West Indies. 



40, 441 
$4,421 
$0 08. 9 

5, 028, 248 
$331, 324 
if50 0(5, 6 

2, 584, 750 

$409,815 

$0 18. 2 

3,287,207 
$160, 066 
$0 32.4 
$24, 1.34 

004, m 
$63, 597 
$0 07. 0 

15, 077 
$2, 565 
$0 30.1 
$3,245 

68 
$61 
$0 80.4 

884, 578 

$102, on 

$0 31.6 

43,234 
$8, 055 
$0 21. 7 
$23, 073 
$185, 2.19 



$1,377, 406 
1, 166, 315 



Mexico, 
Central anr 

South 
America. 


Other coun- 
tries in Eu- 
rope. 


AH others. 


Totals. 


4,650 




16, 800 
$1, 693 
$0 10. 8 


84, 717, 104 
$7,441, 918 
$0 08. 8 


$264 




$0 05. 7 






2,105, 228 
$130, 665 
$0 06. 3 


4S7, 808 
$31,489 
$0 06. 4 


1, 3.39, 086 
$56, 546 
$0 04. 0 


45, 237, 472 
$2, 881, 047 
$0 06. 4 


1, 4415, 514 
$3 19, 472 
$0 22. 1 


20, 841 
$2, 833 
$0 13. 6 


460,216 
$101, 085 
$0 21. 5 


30,236, 658 
$6, 690, 687 
$0 17. 1 


307,043 
$45,285 
$0 11.4 
$23, 257 


3, 604 
$308 

$0 oa s 
m 


100,744 
$15, 653 
$0 14. 2 
$31, 698 


127, 553, 007 
$12, 171, 720 
$0 00.5 
$121, 013 


3, 000, 180 
$215, 275 
$0 07. 1 


0, 547, 698 
$604, 837 
$0 06, 3 


135, 704 
$8, 080 
$0 06. 6 


110, 767,627 
$7, 680,232 
$0 06. 9 


4,515 
$661 
$0 14. 6 

i, m 


514 
$521 

$760' 


5, 3,90 
$.144 
$0 10.7 
$2, 188 


150, 718 
$22, 660 
$0 15.0 
$649,674 


63 




1, 330 
$1, 088 
$0 81. 8 


30, 383 
$23, 519 
$0 77.4 


$55 
$0 87. 3 






803, m 
$.111,011 
$0 12. 4 


3,253 
$165 
$0 33.2 


43, 762 
$4, 005 
$0 11.4 


1, 054, 725 
$237, 627 
$0 12.2 


24, 550 
$6, 073 
$0 24. 7 
$36, 860 
#272, m 


88, 418 
$20, 230 
$0 22. 0 
$380 
$66, 3.03 


251, 606 
$63, 345 
$0 25. 1 

*put>, f i,o 

$146, 684 


21, 834,492 
$5,086,118 
$0 28. 3 

«pO*>0, Ji 

$1, 015, 826 


$1,172,312 
010,407 


$727, 760 
701,290 


$407,817 
606, 804 


$44,688,673 
41,609,761 



BEEAI>STUFFS.—An increase of $77,579,135 in the value of bread- 
stufis exported in 1880— equi vale nt to nearly 27 per eent.—is shown by a 
comparison with 1870. Of the aggregate of $287,970,201 received for 
grams and their preparations, about $200,000,000, or 90 per cent., came 
from across the ocean, the United Kingdom and Prance being the prin- 
cipal purchasers, the former to the amount of $154,537,944, and the 
latter $60,509,589, an increase of about 41 and 25 per cent, respectively 
m £* * h ^ ir Sports for 1879. The value of the total exports of wheat and 
wheat flour foots up $225,799,502, and of corn and meal $54,279,608, leav- 
ing but $7,891,091 as representing all other grains and preparations. The 
great rise in the export value of wheat and corn, both ground and xrn- 
ground, resulted from increase in quantity as well as a very decided rise 
m prices, as shown by the tables. Wheat increased from 122,353,036 
bushels at $1.06 per bushel in 1879, to 153,252,795 bushels, at $1.24.3 in 
iS o nd mt 0urfrom 5 ^ 7U fowrols at $5.25, to 6,011,419 barrels at 
$5.87.8. The percentage of increase in corn exports was not so great, 
but still marked. In 1879 we sent abroad 86,296,252 bushels of corn at 
an average price of 47.1 cents, producing a value of $40,655,120, and of 
meal 397,160 barrels at $2.65, giving $1,052,231, thus making a total 
valuation of $41,707 ,351, whileour exports in 1880 were, of corn 98,169,877 
bushels at $54.3 cents, giving $53,298,247, and of meal 350,613 barrels 
at $2.80, producing $981,361, the aggregate value being $54,279,608, as 
against $41,707,351 as above quoted. ' ' 
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The usual table by countries and articles is presented: 
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Articles. 



C3 
© 



Barley : 

' Bushels 

Value 

Average per bushel , 

Bread : 

Pounds.... 

Value 

Average per pound , 

Indian corn : 

Bushels 

Vahie 

Average per bushel 

Indian com meal : 

" Barrels. 

Value --<■»..«.»»»-•. ....♦».....„, 

Average per barrel > 

Oats: 

Bashels 

Value 

Average per bushel „. 

Bushels 

Value , 

Average per bushel 

Bye flour : 

Barrels... 

. Val ue . . . . .•■•♦.•«.»».i«».„».. 

Average per barrel . .". 

Wheat: 

Bushels 

Value 

' Average per bushel 

Wheat flour; 

Barrels....... 

VTalue .* . ... . . ... ... ... * . • •<»«. «»..... 

Average per barrel .i 

Other small grain, and pnlse, value, . 
Other preparations of grain, value . . 
Kiee: 

JPonnds ».».»*. ...... »«».». ....... 

. Value . <.*■«•*••••..«■»•.• » 

Average, per pound 



Total value to each country : 



583 
$028,440 
$0 78. 8 

3,865 
$246 
$0 06. 4 



55,635,347 
$30,744,718 
$0 55. 3 

17, 434 
$58, 431 
$3 35. 0 

46, 082 
$17, 378 
$0 37. 7 

207, 769 
$229, 801 
$0 77. 2 



. 18< 9 ."..«» » . • . 



79, 008, 075 
$09, 313, 477 
$1 25.6 

3, 645, 052 
$21, 045,460 
$5 77. 2 
$398,769 
$2/100, 736 

6, 268 
$488 
$0 07. 8 



8,573,845 
$4, 748, 293 
$0 55. 4 



228, 083 
$87, 646 
$0 38, 3 

348, 438 
$317, 855 
$0 91.2 



$154,537,944 
107,092,081 



43,601,291 
$55,268,075 
$1 26.7 

o, m 

$64, 009 
$6 44.4 
$15, 512 
$4,243 

52, 049 
$3, 956 
$0 07. 6 



$60, 509, 580 
48, 701, 907 



460 
$368 
$0 80. 0 

7,000 
$490 
$0 07. 0 

7, 589, 858 
$*, 082,354 
$0 53.8 



11 

It 



e P 
o 3 



345, 753 
$266,900 
$0 77. 2 

10 
$80 
$3 OO.O 

1, 223, 279 
$1,386, 625 
$1 13.4 

13,911 
$67,787 

$5 mi 

$3,218 
$20, 719 

2, 443 
$243 
$0 09. 9 



$5, 828,824 
2,845, 123 





1, 500 
$1,260 
$0 84. 0 


6, 050 
$183 
$0 03. 0 


6,845 
$34G 
$0 05.0 


3, 650, 516 
$1, 956, 672 
$0 53. 6 


13, 751, 378 
$7,650, 651 
$0 55,6 


183 
$431 
$2 35. 0 


659 
$2,031 
$3 08, 0 


im 

$135 
$0 70. 7 


25 
$14 
$0 56.0 


1, 774, 983 
$1, 433,570 ! 
$0 80. 8 1 


126, 693 
$102,06*5 
$0 80. 5 



100 
$600 
$6 00. 0 

16, 763, 889 
$20,509,855 
$1 22, 3 

79, 39d 
$4315, 030 
$5 49, 3 
$13, 740* 
$13,780 

616 
$50 

$0 08. ,1 



15, 692, 750 



4, 168, 304 
$5,212,029 
$1 25, 1 

. 23, 4M 
$139,660 
$5 95.7 
$114,387 
$2,504 

• 900 
•> $60 
$0 06,7 



$13,225,098 
8,596,700 



A rfcicles. 



Barley : 

Bushels ......... — 

Value 

Average per bushel ...... 

Brea4: 

.Pounds — 

* Value..,.. ~-. 

Average per pound . ...... 

Indian corn: 

Bushels . 

. Value 4 ...... 

Averago per busbel 
Indian oom meal: 
Barrels......... 

' Value 

Average per barrel , . ... . . 



.© # 
g- 



2.1, 857 
$11,888 
$0 54. 4 

147,318 
: $8,375 

7, 187,203 

$0 4L 8 

169,131 
$407,831 

m 4i.o 



H o 



104, 375 
$46, 311 
$0 44. 4 

4, 390, 681 
$244, 786 
$0 05. 6 

421,438 
$29.1,803 
$0 69.2 

; -14, 437 
$43,998 
$3 05. 0 



CO 



8, 470* 964 
$344^)30 
$0 04, 1 

m,m 

$557, 254 
$0 58. 3; 

. 147,285 
; $464, 087 
$3 15, 0 



203,152 
$96,552 
$0 47. 5 

1, 727, 032 
$87,702 
$0 05.1 

.403,924 
$m t 811 
. ,$0 64. 5 

1, 478 
$4, 552 
$3. 08. 0 



■3: 



1,128,923 
. $M;819 
$0 69.5 

14, ^59, 755 
$686,158 
$0 04. 6 

98,169, 877 

•fe^8, m 

350,613 
#981,361 
$2 80, 0 
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Articles*. 



Oats: ' 

Ku$]rvIs 

Vali w 

Average jw bushel 

Kye ' 

."Bushels - 

. Value..... 

Average ]>er bushel 

Rye flour: 

Barvota , , 

Value — 

Average pot barrel 

Wheat: 

Bushels 

Value « 

Average per bushel „ 

Wheat Hour 

Barrels 

Value 

Average per barrel 

Otlter small grain, ami pulse, value. 
Other preparations of grain, value... 
Rice: 

Pounds 

Valne — 

Average per pound 



iotal value to each country : 

1880 

1879 





r 5 5 

•w 2 

g<1 


V? 






a § 




M 


£> 






o 


o 














103, OK? 


22, 033 


237, 101 


3fi, 1)39 


700, 300 


$58, ;■«**> 
$0 30,1 


$io, 507 

$0 48, 0 


$n 0.05-1 

$0 40. 2 


$17, ;;;o 

$0 45, 7 


$30-S, 120 
$0 40.2 


18. 584- 

$1.::, or>7 




34 


500 
$380 


2 5 012, 754 
$2. 302, 705 


$0 0*4, 0 




$J. 00. 0 

1,087 
#21.000 

$ : or. o 


$0 70. 0 


$0 81. 1 

5, 100 
$24, 728 
$4 70, 0 


82 

Wis 

$5 10.0 


son 

$1,750 
$5 74. 0 


m 

$24 
$4 80. 0 


7, 020, 24K 
$8, .145, 507 
♦1 03. 8 


308, 152 
$4*0,241. 
$1 20.0 


40, 420 
$71, 020 
$1 45. 5 


00, 137 
$78, 510 
$ J. 30. 5 


153, 252, 705 
$100,' 400\ 305 
$!. 24.3 


277, oer> 
$1,384,425 
$4 08, 0 
$104, 208 
$17, 857 


'310,077 

$o 6a. o. 

$134, 851 
$80, 484 


757, 432 
#4. 072, 444 

$0 10.0 
$440, 032 
$122,713 


285, 014 
$1,520/196 
$5 33. 8 
$40, KOI 
$75, 072 


0, OU, 410 
'$35,333,107 
$5 87. 8 
$1, 272, 028 
$2,430,008 


20,217 
$1,537 
$0 07. G 


00, 050 
. $4,083 
$0 07. 7 


38, 485 
$2, 293 
$0 00, 0 


2, 500 
,$100 
$0 04. 2 


1 83, 534 
$13, 300 
$0 07. 2 


$18, 158, 210 
11, 170, 402 


$7,387, 010 
7,217,084 


$0, 8.13, 070 
0, 273, 253. 


$2, 104, 085 
2,704, 776 


$287, 070, 201 
210, 801, 0(50 



Cotton and cotton manufactures.— The value of exports of this 
class foy 1880 shows an increase of nearly 28 per cent, over 1879, the 
aggregate reaching $221,517,323, against * $ L73,158,200, To this total 
the United Kingdom contributed $14 4,(53(5,841., or about 65 per cent, in 
1880, while in 1879 we received from the same source $101,418,3 46, less 
than 59 per cent, of that year's total export. These figures show an in- 
creased demand on her part of about 42 per cent. France and Germany 
are the next largest customers, contributtng $20,890,745, and $17,887,683 
respectively for their cotton supplies drawn from this country represent* 
ing an increase of 9 per cent, for the former, and 34 per cent, for the 
latter over the values of 1879. Of the cotton exports, $211,535,905 were 
for raw cotton, leaving only about $10,000,000 for woven goods and all 
other manufactures, an amount slightly less than the receipts for man- 
ufactured goods in 1879. The exports of Sea Island cotton increased 
about 1,000,000 pounds, and the price advanced from 27.5 cents per 
pound to 33.3 cents, the total value for 1880 being $1,083,900, About 
foiuvfifths of the total export was to the United Kingdom, France and 
Germany absorbing the remainder, Germany's proportion, however, 
being almost too insignificant for mention, The price of other raw 
cotton advanced from 9.9 cents to 11.5 cents, with an increase in the 
quantity exported of nearly 12 per cent. 

There was a very slight falling off in the aggregate value derived 
from manufactures of cotton, notwithstanding the fact that the United 
Kingdom bought nearly 30 per cent, more in 1880 than in 1870. The 
changes in distribution are otherwise not very great. In her purchases 
of woven goods, the United Kingdom showed an increased preference 
for uncolored over colored fabrics. In 1879 41 per cent* of the value of: 
her imports of such goods from the United States was paid for colored 
goods, while in 1880 the percentage was but 17. 
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Tbe accompanying- table presents a full exhibit of the movement: 



Articles. 



a 

3 
t3 



Sea Island cotton : 

Bales ..... 

Pounds 

Value 

Average per pound 

Other raw cotton: 

Bales „„ . # , 

Pounds „, 

Value 

Average per pound 

Colored goods : 

Yards ; 

Value 

A verage per yard 

IJncolored goods: 

Yaixls 

Value ... 

Average per yard 

All other manufactures, value 

Total value to each country : 

1880 

1879 



11, 220 
4, 014, 826 
$1, 321, m 
$0 32. 9 

2, 538, 598 
212,612,358 

793, m 

$0 1L5 

6, 091, 998 
$471, 914 
$0 07.7 

32, 896, 360 
$2,712,646 
$0 08,2 
$337, 198 



2. 776 
1, 014, 226 
$348, 814 
$0 34.4 

374, 556 
178, 832, 051 
$20, 519, 874 
$0 11.5 

2, 500 
$199 
$0 07. 9 

222, 023 
$20, 087 
$0 08. 5 
$1, 851 



$144,636,841 
101.418,146 



$20, 890,745 
19,076,084 



3 

O 



98 
32,582 
$13, 393 
$0 41. 1 

322, 386 
153, 989, 982 
$17,708,261 
$0 11. 5 

175, 516 
$16, 763 
$0 09. 5 

1, 662, 625 
$123, 141 
$0 07. 5 
$26, 125 



$17,887,683 
13,301,822 



80, 598 
41, 610,769 
$4,336, 392 
$0 10.4 

7,395 
$759 
$0 10. 2 

324, 074 
$13,054 
$0 10, 5 
$2, 565 



$4, 352, 770 
3, 508, 566 



05 
O 



438, 297 
210,147,248 
$25, 148, 935 
■ $0 12.0 

2, 300 
$190 
$0 08.0 

14.1, 515 
$14,762 
$0 10.4 
. $2,537 



$25, 166,424 
26,187,905 



Articles, 



Sea Island cotton : 

Bales-... ...... ........ 

Pounds. .... .« 

Value .... . 

Average per pound — 
Other raw cotton : 



Pounds.... 

Value . ....... ........... 

Average per pound 

Colored goods: 

Yards. ........ ........ 

Value 

Average per yard* 
Itncolored goods: 

Yards ........ ^ 

• '• . ; VaS^e.v. — . — ......... 

> Average per yard .-. ......... 

All other manufactures, value. . . 

3total value to each country ; 
1880 . . .»•-•-■......*»...••«•*«•• 



| 
ft 



20, 335 
% 809, 633 
$5 154, 978 
$0 11. 8 

393,912 
$32,563 
$0 08. 3 

2, 157, 255 
$252,016 
$0 11.6 
$336, 873 



$1,778,420 
1,781,9X4 



P 



©3. 
•ACQ 

I 



21,282 
9, 993, 854 
$1,189,784 
$0 11.0 

18, 187, 923 
$1,428, 460 
$0 07. 8 

12,899,366 
$1,184,826 
$0 09.2 
$230, 453 



$4, 033, 523 
3,923, 724 



A 



1, 049 
$109 
$0 10.4 

5, 338, 143 
$451, 014 
$0 08. 5 

3,958, 993 
$420,407 
$0 10. 6 
$72,381 



$943,911 
970,453 



J8- 



% 536 
$282 
/ $0 11.1 

7,558,479 
$541, 898 
$0 07. 2 

14,759,346 
$1, 093, 602 
$0, 07. 4 
$180,134 



$1,815,916 
2,990,486 



14,004 
5,061,634 
$1,683,900 
$0 33,3 

3,796,059 
1,816,999,480 
$209,852,005 
$0 11.5 

37,758,166 
$2,956,760 
$0 07. 8 

68, 821,557 
$5; 834, 541 
$0 08.5 
$1, 190, 117 



$221,517,323 
173,158,200 



Miscellaneous.— There was a falling off in the value of this class 
m^om from $50,301*555 to $41,768,641, equal to 17^^^ the 
proportional decrease being much greater in G ermany ^ff ^ 
^rica thaii elsewhere/ m^mp : m^. e 5 pei^ed^8,^9^^ 
the latter $3,069,?22 for the various commodities under the above head, 
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aggregating 23 per cent of the total receipt from all sources, while, in 
1880, Germany fell to $4,667,801 and British North America $1,444,886, 
but about 15 per cent 

Quite marked changes are observable in the relative importance as 
well as the actual values of some of the leading articles, in comparing 
the figures for the two years. Tobacco and its manufactures produced 
in 1879 $28,215,240, or 56 per cent, of the total receipts, but in 1880 the 
value fell to $18,432,273 and the percentage to 44, Sugar and molasses 
ranked second in 1879, commanding $7,083,197, or 14 per cent, of the 
total of that year, while in 1880 the value was reduced to $3,257,166 
and the percentage to less than 8. These reductions in value were due 
to a lessened demand, the prices being little changed. Most of the 
other miscellaneous articles were increasingly sought for, but the excess 
of receipts was not sufficiently great to overbalance the decline in to- 
bacco and sugar. 



Articles. 



Fruits, value - , 

Hemp aud products value. 

Pounds. « 

Value 

Average per pound 
Spirits : 

(raUou**....- 

Value 

Average* per gallon 
OU-eake: 

Pounds 

Value .... 

Average per pound — 
Oil, eottott'SeiMi : 

Oallona 

Value ... — 

Average per gallon — 
Seed cotton : 

Pounds.. „ 

Value 

Average per pound . . . . 
Starch t 

Pound*../. , 

Value . 



Average per pound . 
'* all 



Sugar, reiined 

Pounds... 

Value — 

Average per pound. , 

Molasses : 

gallons 

Value 

Average per gallon 
Tobacco, lean 

POUXI '8,.."„»« 

Value *„ 

Average per pound . 

Tohiutto, ronniifftoturn?, value 
Potatoes: 

BiasUela , 

Value 

Average per bueljel * 

Giimeng: 

PoundH 

Value • 

Average per pound , 



Total value to oaeli country : 

1880,.. 

1670 



I 
% 

d 

B 



$1, 460, 907 

$023,043 



9,433,239 
$2, 504, m 
$0 20. 5 



74 r 805 
$32. 847 
$0 43. 9 

442, 203, 803 
$0, 084, 772 
$0 01. 4 

204, 083 
$109, 084 
$0 41. 3 

12, 050, 254 
$131, 091 
$0 01.1 

1,995, 070 
$97. 920 
$0 M,9 

17, 851,278 
91, 014,579 
$0 09. 0 

3, 224, 168 
$338, 408 
$0 J 0.0 



33, 990,480 
$3, 093, 709 
$0 10.9 
$720,554 

63, me, 

$49, 072 
$0 78. 4 



20, 067 
$21), 315 
$1 .24. 1 



$17,491,052 
19, 395, 550 



$18, 005 
•$123,555 

48, 188 
$0, 075 
$0 12. 0 

2, 737, 22(5 
$707, 439 
$0 25. 8 

22, 400 
$200 
$0 01.2 

1,430, 231 
$056, 8<JH 
$0 45. 0 

49, 125 
$2, 0#0 
$0' 04. 2 

2, 125 
$80 
$0 03. 6 



73, 005 
$8, 020 
$0 11. 0 

26,921,601 
$1, 040, 021 
$0 00. I 
$0, 129 

407 
$400 
$0 98. 5 



s 

O 



$108, 701 
$55,941 

7, 409 

$2, 350 
$0 31. 3 

410,082 
$147, 159 
$0 35. 8 

3, 214, 817 
$38, 244 
$0 01. 2 

48 

$22 
$0 4& 8 



2, 608, 049 
$118,050 
$0 04.4 

145, 209 
$1.1, 000 
$0 07. 0 I 

150, 937 
$10, 742 
$0 25. 0 



r& CO 

§1 
II 

. — i 

A 1 



$34,472 
$125,227 

50 
$14 
$0 28. 0 

188, 245 
$30, 107 
$0 10. 2 

144, 530 
$2, 250 
$0 01. 0 

00,393 
$32,051 
$0 54. 0 



2, 629,084 
$1.01. 089 
$0 03. 8 



1, 010 
$300 
$0 29.7 



59,495,904 30,178,403 
$^003,898 ; $2,380,359 
$0 0U 8 I $0 00. 0 
$81, 028 ! $110, 387 



82 
$88 
$1 07.3 



to 

<v 

*d - 
43 g 

CJ 9 

O 



$783 
$100,203 



5, 721,182 
$1, 399, 509 
$0 24. 5 



5, 237, 724 
$2,424,008 
$0 40.3 



215, 500 
$7, 873 
$0 03. 0 

39, 404 
$3, 094 
$0 09. 4 

53, 499 
$.1.8, 000 
$0 33. 7 

38, 830,705 
13, 380, 853 
$0 04 1 
$31,775 

450 
$100 
$0 88. 9 



$3,175,032 I $4,00X801 
4, 347, 323 j 8, 809, 706 



$2, 829, 004 
2,771,881 



$0, 307, 284 
3, 543, 274 
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Articles. 



Fruits, value 

Herap and products, valuG 

Hops: 

Pounds 

Value 

Average per pound 

Spirits: 

Gallons X 

Value , 

Average per gallon 

OilUeake: 

Pounds 

Value . 

Average per pound 

Ou,cotton.seed; 

Gallons * .... 

Value. . , 

Average per gallon 

Seed cotton: 

Pounds.. 

Value 

Average par pound 

Starch: 

Pounds .... , 

Value . 

Average per po und ........ 

Sugar, refined: 

founds 

Value 

Average per pound , 

Molasses : 

Grallona. 

Value......... 

Average per gallon 

Tobacco, leaf : 

Pounds — ... 

Value 

Average per pound 

Toba^o r nianufactures ? value . 
Potatoes: 

!Kusliels ...*.»»..«««» 

"Value . .«.»-. «*»«...«.. 

Average per btishel ........ 

Ginseng: 

Pounds. ..... ... — ...... 

• : .:. Value .... ; ... ..... . . . .. 

Average per pound. ...... , 

Total value to eaeli country : 

.. 

1879. ................ 



s 



$208, 430 
$37,468 

116. 120 
$32, 044 
$0 27. 6 

4, 923 
$8, 484 
$1 72. 3 

506, 091 
$6, 284 
$0 01. 2 



201, 644 
$12, 610 
$0 06. 2 

822, 021 
$74, 185 
$0 09. 0 

83, 015 
$32, 180 
$0.37.6 

7, 792, 506" 
$066, 003 
$0 12.4 
$63, 461 

13,403 
$5, 740 
$0 42. 8 



$1, 444,880 
3,069,722 



o a 

o 2 



$89, 151 
$73, 090 

19, 045 
$5, 632 
$0 29. 6 

902, 555 
$244, 860 
$0 27. 1 

132, 736 
$2, 387 
$0 01. 8 

2, 638 
$1, 541 
$0 58. 4 

8, 400 
$293 
$0 03. 5 

2, 132, 157 
$84,219 
' $0 03. 9 

7, 200, 045 
$640, 230 
• $0 08. 9 

959 
$277 
$0 28. 9 

4,195,516 
$417, 691 
$0 09. S> 
$173, 774 

55,586 
$37, 828 
$0 68. 0* 



$1 , 770, 579 
2,059,322 



$55, 249 
$88, 775 

8, 950 
$2, 828 
$0 31. 6 

31,364 
$15, 448 
$0 49. 2 

6, 703, 060 
$125, 525 
$0 01.9 

2, 679 
$1,200 
$0 44. 8 



337, 991 
$15,297 
$0 04. 5 

2, 449. 941 
$223j 499 

$0 00. 1 

957 
$320 
$0 33.4 

3, 264,518 
$309, 358 

$0 09. 4 
$176,179 

492,882 
$402, 868 
$0 82. 0 



$1,416,540 
1,408,272 



p 
© 



$114, 216 
$14, 189 

106,505 
: $20, 193 
$0 19. 0 

1, 347, 524 
$435, 572 
$0 32. 3 

5, 728 
$105 
$0 01. 8 



28, 358 
$652 
$0 02. 3 

128, 904 
$9, 499 
$0 07. 4 

1,616, 288 
$150, 364 
$0 09. 3 

2, 400 
$1,344 
$0 60. 2 

5,234,768 
$515,115 
$0 09. 8 
$691,879 

69,844 
$24, 983 
$0 35.8 

371,016 
$503,727 
$135.8 



© 
EH 



$2, 090, 634 
$1,272,451 

9,739,566 
$2, 573, 292 
$0 25.4 

11,418,506 
$3, 027,545 
$0 26. 5 

453, 023, 225 
$6, 259, 827 
$0 01, 4 

0, 997,796 
$3, 225,414 
$0 46.1 

12, 142, 137 
$134, m< 
$0 01. I 

10,311,736 
..$447, 842 
$0 04. 3 

30,125,346- 
$2, 717, 563 
$0 09. 0 

3, 596, 010 
$539,603 
$0 15. 0 

215, 910, 187 
$16,379, 107 
$0 07. 6 
$2,053,166 

090,080 
$522, 039 
$.0 75,0 

391,083 

$53B,042 
* $1 36.3 



$2,511,838 
2,896,499 



$41,768,641. 
50,301,555 
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MAKKET PRICES OF FARM 
The following quotations represent, as nearly as practicable, 



Products. 



NEW YORK. 

Plour: 

Superfine, State and \Yost- 
orn /obi. 

Spring-wheat extras .do.. 

"Winter shipping ex- 
tras ...bbl. 

Minnesota, patents'. . .do. . 

Southern extras and fam- 
ily bbl. 

Wheat: 

Spring ..bush. 

Amber winter do. . 

EcHi winter. do.. 

White winter do.. 

Barley do . . 

Corn.. , do.. 

Oats do. , 

Hye.» do.. 

Hay: 

Baled, iirst quality. . .ton . 
Baled, second quality, do. . 
Beef: 

Mess bbl. 

Uxtramess . ... do.. 

Pork: 

Prime mesa bbl. 

Extra prime do. . 

Lard cental. 

Butter: 

Western lb. 

State do.. 

&tato factory lb . 

Weateni factory ..... do . . 
Sugar, fair to prime reiiu- 

in» ...lb 

Cotton: 
Ordinary to jjood ordi- 
nary . lb. 

J ,ow middling to good mid- 

<1Uti^ : ? )b 

Tobacco: 

Lnga lb. 

Leaf, common tognod .do . . 
Wool: 

American X X X and pick - 
lock... lb. 

i American X and X X .do. . 
American com bim> . . . do . . 

bulled do.. 

CalltbtT&ia...., do.. 

CINCINNATI. 

Flour-. 

Superfine * bbl. 

Extra, i. do.. 

Family and fancy,... do. , 
Wheat 



January. 



$5 00 to 5 85 
5&0 to 7 50 



6 20 to 

7 00 to 



7 50 

8 50 



0 80 to 8 00 



February. 



March. 



April. 



$4 85 to 5 30. to 5 50 #4 50 to 4 90 

5 50 to 7 25 | 5 GO to 7 25 ! 5 00 to 6 50 



5 85 

6 50 



to 7 25 
to 8 00 



6 00 to 7 25 



140 to 

148 to 

1 58 to 

14G to 

72 to 

60 to 

49 to 

90 to 



148 
1 53 
1 59 
1 56 
1 05 
68 

5a 

98 



10 00 
14 00 



to 17 00 
to 15 00 



127 
137 
144 
1 34 
70 
59 
i 47 
j 00 

;17 00. 
16 00 



1 35 
3 44 
1 45 
1 42 

1. 00 

63 

50 
98 



to 18 00 
to 17 00 



5 90 to 7 50 .5 15 to 6 75 

6 50 to 8 00 6 50 to 7 50 



0 00 to 7 75 



1 M 
I 42 
149 
1 42 
00 
50 
40 
5)5 

IS 00 
.10 00 



143 
149 

1 50 
1 48 
1 05 
03 
50 

m 



5 30 to 6 85 



to 
to 



123 

130 

136 to 

125 to 

62 to 

52 to 

:so to 

88 to 



129 
1 36 
136J 
132 
105 
57 
44 
92 



to 10 00 117 00 
to 17 00 jlGOO 



to 19 00 
t o 16 00 



9 50 to 10 50 i 9 50 to 10 00 

jllOO to 11 50 jlO 75 to 11 00 

ill 00 to 11 50 |13 00 to 13 50 

10 50 ton oo ;:io35 to 1050 

i 7 75 to 8 40 j 7 80 to 7 85 

! 15 to 36 ! 18 to 30 

' 16 to 3(5 ; 22 to 36 



7 to 
7 to 



131! 
13 j 



11 
12 



to 
to 



15 
14:1 



7g to 8 



0 00 to 10 00 j 9 50 to 10 80 
1100 to 11 50 11 00 to 11 50 



12 50 to 13 00 

10 00 to 10 50 

7 65 to 7 90 

18 to 40 

20 to 40 



12 to 
12 to 



14} 
144 



♦74; 7.V to 11 



12 00 to 12 25 

9 75 to 10 00 

7 25 to 7 70 

21 to 35 

20 to 34 



12 to 
12 to 



H 



May. 



$4 25 


to 4 75 


4 80 


to 6 50 


4 85 


to 0 75 


6 25 


to 8 00 


5 25 


to 6 75 


115 


to 123 


124 


to 128 


1 27 


to 128 


120 


to 184 


62 


to 105 


51 


to 57 


38 


to 50 


87 


to 90 


17 00 


to 20 00 


16 00 


to 17 00 


9 00 


to 9 75 


10 50 


to 11 00 


11 00 


to 11 50 


9 50 


to 10 00 


712 


to 7 65 


15 


to 22 


18 


to 25 



10J to 
10 to 



i4i 

14 



io? to UJSj UAto 11 A 

124 to 32 A to 13 A 



:\h to 

5Uo 



o ! 

101! 



3* to 
U| to 



7:V 

20* 



Amber , „ 

White ........ 

.'Hod winter ... 

Corn 

.1 vye i ............. 

Barley 

Oats 

Hay: 

Bided, No, 1 ... 

Ivower giiutoa . 

Pork 

Lard . . 

Butter: 

Choice. — .....lb 

l*rhne . - do. 

Cheese, prime tn- choke Jac 
torv lb 



. Jnwh. 
....do.. 
....do., 
.••.do. . 
..-.do . 
....do.. 
..■•do.. 

»..:ton 

. ...do. 
...bbl 

.cental, 



52 


to 




52 


to 55 


44 


to 


n:t 


43 


lo 5:{ 


45 


to 


55 


45 


to 55 


43 


r.o 


. 57 


:iu 


to 57 


JS 


to 


37 


20 


to 40 


4 25 


to 


5 40 


4 50 


to 5 00 


5 60 


In 


5 85 


5 10 


to 5 50 


5 75 


fo 


7 00 


5 00 


to 6 75 


1 34 


to 


1 35 


.1 27 


to 128 


1 38 


to 


1 40 






1 37 


to 


1 


1 27 


to 1 28 


40 


to 


41 


'42 


to 44 


91 


to 


9;j 


SO 


to 85 


«o 


to 


K7 


63 


to 90 


39 


to 


4:« 


39 


to 42 


10 00 


to 17 on ijsoft 


to 19 00 


13 00 


To 35 00 14 00 


t o .16 00 


12 75 


to 13 00 


12 75 


to 13 00 


7 20 


to 


7 25 


7 10 


to 8 25 


24 


to 


25 


2*1 


io 25 


18 


to 


21 


18 


to 20 


12 


to 


m 


injto 14 



11 A to 121 

vmu> ia a 



3A to 
5" io 



55 lo 

40 to 

52 to 

30 lo 

20 to 



6 

101 

00 

57 
CO 
57 
40 



4 50 to 1 85 

5.15 to 5 60 

6-00 to 6 75 

130 lo t 31 
I 35 

1 32 to 1 34 

40 to 43 

84 to 86 

60 to 80 

30 to 40 



1% to 8J 

Hi to 12 A 

12j- to 13| 



31 to 
5 to 



GO to 

50 to 

52 to 

33 to 

20 to 



6 

10* 



02 
57 
65 
C2 
42 



3 90 to 4 40 

4 85 to 5 20 

5 00 to 6 50 

1 20 



1 25 to 1 26 

40 to 44. 

80 to 81 

02 to 80 

37 to 40 



7| to 7J 

9} 2 to 1018 
11 A to 12 A 



3£to 
5 to 



58 to 

49 to 

54 t o 

33 to 

20 to 



5i 
1U 



no 

50 
CI 
55 
42 



3 75 to 4 00 

4 30 to 4 60 
4 90 to 0 25 

1 13 

1 15 to 1 16 

1 15 to 139 

40 to 

81 to 

65 to 

35 to 



45 

82 
95 

:*7 



7 15 to 7 20 j 7 05 t o 7 10 



26 lo 28 « 27 1o 
23 to 25 ; 23 to 



30 

Mr. 



16 00 to 17 00 

13 00 to 15 00 

10 25 to 10 50 

0 95 to 7O0 

20 to 22 

1.5 to 18 



14 to 14A 12 to HI 1.14 to 12J 



217. 



PRODUCTS FOE 1880. 

the state of the market at the beginning of each month. 



June. 



July. 



$3 75 to 4 30 ;$3 30 to 3 35 
410 to 6 50 ! 3 85 to 6 25 



4 75 to 6 75 
6 25 to 8 00 

5 00 to 7 00 

109 to 120 

1 22 to 1 28 

1 29 to 1 30 

122 to 127 
[Nominal, 

52 to 58 

40 to 45 

93 to 05 

15 00 to 22 00 

14 50 to 17 00 



4 15 to 6 50 

5 50 to 7 50 

4 40 to 6 50 

1 01 to 1 09 

112 to 118 

117 to 119 

111 to 115 



47 to 54 

32 to 41 

85 to 90 

.19 00 to 22 00 

15 00 to 10 00 



August* 



$2 50 to 4 25 

4 15* to 6 50 

4 65 to 6 50 

6 50 to 8 75 

4 85 to 6 75 

1 00 to 1 08 



94 to 110 
104 to 111 



43 to 53 

4 35 to 46 

82 to 83 

22 00 to 23 00 

14 00 to 16 00 



9 50 to 10 00 9 00 to 9 50 i 9 00 to 9 80 9 25 to 9 50 
10.50 toll 00 10 00 to 11 00 ilOOO to 11 00 10 00 to 10 50 



September. 



$2 40 to 3 90 

3 75 to 6 00 

4 00 to 6 25 
6 00 to 8 25 

4 60 to 6 50 

94 to 102 



90 to 103 

97 to 1 04 

85 to 95 
49 to 57 
40 to 44 

86 to 87 



21 00 to 22 00 
15 00 to 16 00 



2100 to 23 00 
16 00 to 18 00 



It 00 to 11 75 112 00 to 12 50 12 50 to 13 25 
9 00 to 9 50 10 00 to 10 50 !U00 to 12 00 
6 90 to 7 25 | 715 to 7 25 7 60 to 810 



10 to 


18 


9 


to 


17 


17 to 


22 


14 


to 


. 22 


9 to 


13 


4 


to 


82 


9 to 


mi " 4 


to 


6i 


■ . 7Jto 


7* 

• 


7§to 


n 


9^to 




.«A 


to 




Hi to 


12* 


n A to 




. >4 to 


6 


4 


to 




54 to 


m 


54 to. 




50 t o 


52 


48 


to 


. 50 


m to 


48 


40 


to 


47 


45 to 


55 


45 


to 


53 


40 1o 




22 


to 


42 


24 lo 


m 


18 


to 


34 


J! 25 t o 


3 50 


3 00 


to 


3 25 


4 25 to 


4 50 


3 50 


to 


4 25 


4 8o to: 


6 00 


5 00 


to 


6 00 




108 


98 


to 


100 




1 12 


100 


to 


102 


* 40 W 


.42 


37 


to 


43 


80 to 


85 


72 


to 


75 


95 to 


97 


75 


to 


83 


34 '' to 


•38 


28 


to 


33 


14 50 to 15 00 


14 00 


to 15 00 


13 00 to 34 00 


1200 


to 13 00 


10 5i) to 11 00 


11 .75.. 


to 12 25 


ii 45 to 


W; 


6 50' 


to 


6 00 


' U 40 


; is 


15 


to 


16 


i3 ; to 


■in 


-vl2. 


to 


: j 3 


• 9Jto 


■10 


7 > 


: n 



11 to 
18 to 

6 to 
4 to 



22 
27 

105 
9& 



7J to 8 

8ft to m 
1015 to 12 A 



4 to 

5^ tO 



48 to 
38 to 
42 to 
22 t o 
15 to 



104 



50 
47 
50 
42 
34 



2 40 to 315 

3 60 to 4 00 

4 60 to 5 75 



91 to 

92 to 
95 to 
39 to 
68 to 
80 to 
30 t o 



93 
97 
97 
42 
70 
90 
34 



16 00 to 17 00 

14 00 to . 15 00 
14 50. to 15 00 
25 to 7 50 

17 to 19 
14 to- 15 



13 00 to 13 50 
12 00 to 12 75 
810 to 8 60 



11 to 
17 to 

8 to 
8 to 



22 
26 

124 
12 



7|to 8 



8f to 
11 A to 

4 to 

5 to 



48 to 

38 to 

42 to 

22 to 

15 to 



10* 
123 



50 
47 
50 
47 
28 



October. 



$2 75 to 4 00 

4 00 to 6 25 

415 to 6 50 

6 00 to 8 25 

4 70 to 6 50 

100 to 108 



102 to 108 

1 03 to 1 13 

74 to 

50 to 

39 to 

95 to 



95 
56 
44 



November. 



$3 00 to 4 20 
4 30 to 6 50 



December, 



4 40 
6 50 



6 75 
8 50 



5 00 to 6 75 
112 to 117 



$3 60 to 4 50 
5 00 to 675 

| 5 30 to 7 00 
j 7 00 to 9 00 

5 60 to 7 75 

114 to 123 



112 to 117 

1 10 to 1 16 

72 to 1 02 

55 to 61 

35 to 45 

100 to 104 

22 00 to 24 00 

18 00 to 19 00 



120 to 128 

1 20 to 1 26 

97 to 140 

57 to 62 

41 to 50 

105 to 108 

23 00 to27 00 

19 00 to 21 00 



9 25 to 9 50 8 50 to 9 00 8 50 to 9 00 
9 75 to 10 50 9 50 to 10 25 1 9 50 to 10 00 



13 00 to 13 50 
12 00 to 12 50 
815 to S30 



2 35 to 3 00 

3 50 to 4 00 

4 40 to 5 60 



88 to 

90 to 

92 to 

43 to 

83 to 

75 to 

31 to 



90 
93 
94 
45 
84 
90 
33 



12 00 to 13 00 
50 00 to 11 00 
15 75 to 10 00 
65 to 8 00 ! 



14 to 
24 to 

8i to 
8 to 

71 to 



9£to 
llfto. 

5 to 



46 to 

36 to 

42 to 

20 to 

15 to 



24 

32 

134 

138. 

n 

tog 

122 



48 

45 
•48 
45 
28 



13 00 to 13 75 
12 00 to 13 00 
8 80 to 915 



2 50 to 3 25 

3 85 to 4 25 

4 55 to 5 75 



93 to 

93 to 

94 to 
43 to 
89 to 
70 to 
32 to 



W50 



98 
99 
48 
90 
90 
35 



to 15 50 
12 00 to 13 00 
17 00 to 18 50 
7 80 to 7 95 



14 to 
23 to 

10 to 
8J to 

7gto 



8 to 

lOJto 

mo 

5 to 



48 to 

38 to 

42 to 

33 to 

14 to 



20 

32 

13 

m 



92 



13 00 to 13 75 
12 00 to 12 75 
900 to 9 25 

14 to 25 
23 to 35 



10 to 
8 to 



13 
12$ 



74 to 7| 



9 to 



114: lift to 



53' 

0 



GO 

•47:. 

,52 
42 
33 



2C5 to 3 65 

415 to 4 50 

4 80 to 6 00 

80 to 1 07 

.105 to 108 

105 to 100 

36 to 

89 to 

65 to 

30 to 



44 
90 
93 



17 to 

1:5 to 



25 I 

■**•»> i 



22 it* 
\4 to 



15 00 to 16 00 
13 00 to 14 00: 
13 75 to 14 00 
8' to to 815 

22 to 25 
18 to 21 



9 to m- 12 , to 13. i 13 t;o 13^' 12itO 13 



3 J to 
5 to 



50 to 
42 to 
♦46 to 
20 to 
14 to 



lot 

12} 

10 



53 
49 

-52' 
42 

35:. 



3 00 to 4 00 

4 50 to 4 75 

5 00 to 6 25 

100 to .1107 ■ 
1 06 to 108 
1 06 to 108 
46 to 48 
98 to 1 00 
7 0 to 1 00 
35 to, « 39 

15 50 to 16 50 
14 00 tola 00 
13 00 to 15 00 
8 50 to 8 05 

' 22 
20 n 25' 

"11: to 124 
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MAEKET PRICES OF FARM 



Products. 



Cincinnati— Continued, 

Sugar: 
Slew Orleans, fair to 

good. lb. 

New Orleans prime . .do. . 

Peanuts ....do.. 

Cotton: 
Ordinary to good ordi- 
nary...,. ..lb. 

Low middling to good 

middling ..lb. 

Wool: 

Fleece, washed ........ lb . 

Tub-washod .do.. 

Unwashed clothing . . do . . 
Unwashed combing , . do . . 
Pulled.. .do.. 

_ cnrcAGO. 
Flour: 

Winters ..../bbl 

. Double extras do.. 

Superfine* do.. 

'Wheat: 

Spring bush.. 

Whiter do.. 

Barloy .do.. 

Corn dt> . . 

Oats ...do.. 

Bye........ do.. 

liay: 

tHinothy ton 

Prairie do.. 

Beef: 

Mess .bbl. 

Extra mess do.. 

^Hams .do.. 

Pork, mess.. do.. 

Lard.. , eentai. 

Butter: 

Creamery lb. 

Medium to <j ii ol eo 

„ Ah, 

Cheese : 

Full creamery l h 

Part skim* and low 

grades lb 

Sugar, Kew Orleans, fair to 

choice lb. 

Wool: 

Unwashed lb. 

Fleece, walked do.. 

£ub washed ,do.. 

SAINT LOUIS'. 

Flour: 

Fine and superfine . . .bbl. 

X, XX, and XXX .... do. . 

Family and fancy . . . .do. . 
Wheat : 

Winter. bush. 

Spring .do. . 

Corn...... ......do.. 

5» - »»io.. 

Barley >....do.. 

Oats . do.. 

Hay, timothy..... ton 

Pork , mess ............. b M 

Lard-.. cental 

Butter: 

Creamery lb. 

Fair to choice dairy, 

.packed ....lb. 

Cheese: 

Hew York factory. lb . 

Oh lo au d Western . . - , do . . 
Tobacfico: 
-Iftga lb. 

Common to medium 
leaf.. lb. 



$0 071 to $0 07:| $0 07$ to $0 07; 



January* 



"71 to 
3$ to 



10g to 115 
11 -S to I2g 



43 to 

45 to 

32 to 

30 to 

43 to 



48 

52 
37 
38 
43 



6 00 to 7 00 
5 87 to 0 50 
4 50 to 5 00 



115 to- 131 
120 to 132 
53 to 05 

34 to 3!) 
80} to 8.1 



13 50 to 14 25 
10 00 to 1150 



S 75 to 0 00 
0 00 to 1125 
14 50 to 25 00 
13 00 to 13 30 
7 37Jto 7 45 



28 to 
19 to 
12 to 
5 to 

7jj fo 

27 to 
40 to 
40 to 



33 
28 
12J 
.113 

37 

r>i 
52 



February. 



March. 



8$ to 
3J to 



8* 
5£ 



$0 07J to$0 07| 
7 J to 
3£ to 



10J to llg 
■115 to 12J 



43 to 

45 to 

32 to 

36 to 

43 to 



48 

52 
37 
38 
45 



6 85 

5 35 to 610 



104 to 119 

103 to 122 

to 80 

to 37 

33 to 37 

75 to 78 



53 
34 



13 00 to 14 50 

10 00 toll 50 

7 25 to 7 50 

7 75 to 8 00 



10 J to llg 
12Jto 13 i 



45 to 

45 to 

32 to 

36 to 

50 to 



50 
55 
37 
38 

52 



April. 



May. 



$0 03J to $0 05} 

10| to llg 
12 h to 13 



....$0 07$ to $0 08 
8J- to 8± 
3£ to r>i 



5 75 to 0 75 
5 25 to 5 75 



123 to 124 

113 to 125 

40 to 

35 to 

32 to 

72 to 



05 
37 
40 
75 



12 00 to 13 50 

8 50 to 10 00 

8 00 to 8 50 

8 50 to 0 00 



4 70 fo 5 10 

5 20 to 0 00 
010 to 0 65 

121 to 137 

* 35 "to ""no" 

75 to 80 

10 00 to 17 00 
33 75 
8 10 



14 00 to 14 50 14 50 to 15 00 


12 20 to 12 25 


11.(55 to 3 1 85 


7 27 to 


7 30 


710 to 715 


28 to 


33 


32 lo 37 


18 to 


27 


18 to 30 


Hi to 


HI 


14Jto 15 


5 to 


13 


8 to 13 


7g to 


*i 


7g to 8J 


29 to 


37 


32 to 35 


-42 to 


53 


50 to 58 


44 to 


57 


57 to 62 



28 to 

18 to 

12?,* to 
12" to 

3 to 

5* to 



33 
25 

13 

.. n 
n 



4 30 


to 


4 80 


4 40 


to 


5 10 


4 00 


to 


5 75 


5 20 


ti» 


5 80 


5 80 


to 


6 25 


5 85 


to 


e 50 


1 15 


to 


125 


121 


to 


1 30 


" 34 


to 


nii 


34 


to 


' 38* 


72 


to 


78 


70 


to 


75 


00 


to 


70 


58 


to 


73 


37 


to 


37A- 


33 


to 


34 


17 00 


to 18 00 


14 00 


to 10 00 


12 75 


to 13 50 


12 25 


to 12 50 


7 25 


to 


8 00 


7 75 


to 


8 00 


32 


to 


35 


30 


to 


35 


18 


to 


26 


10 


to 


28 


14 


to 


15 


34 


to 


.15 


13 


fo 


14 


13 


to 


14 


•.> 


to 




31 


to 




5 


to 


sal 


51 to 


n 



5 75 to 6 00 
5 25 to 5 65 
3 02} to 4 20 



133 to 115 

1 08 to 1 11 

54 to 75 

34 to 35 

30 to 34; 

70 to 72' 



1150 t o 12 50 

7 50 to 10 00 

8 00 to 8 50 
8 50 to 0 00 

10 75 to 17 00 

10 00 to 10 75 

(i 95 to 7 00 

31 to 36 

18 to 30 

33J to HJ 

7 to 13 



98 to lOg 
11 J to 115! 



45 to 

40 to 

30 to 

35 to 

42 to 



50 
50 
36 
36 
45 



3 13 to 1 m 

108 to 100" 

W to 80 

36 to 36i 

29 to 30 

75 to 76 



12 00 to 14 GO 

10 00 to 12 00 

8 00 to 8 50 

8 75 to 9 00 

16 00 to 16 25 

30 05 to 10 20 
02 



33 to 44 
50 to 00 
57 t*> 62 



4. 25 

5 00 to 5 25 

5 00 to 6 00 

110 to 125 
101 

34 to 30 

72 to 75 

55 to 70 

32 to 35 
15 00 to 10 50 



6 60 to 7 75 

30 to m 

22 to 29 

14 to 15 
Hi to 22J 



3J to 
4J to 



7* 
7^ 



7 00 to 
21 to 
14 to 
14 J to 
6 to 



24 
21 
15 
111 



4 90 to 5 25 
107 to 111 



32 to mi 

68 to 74 
55 to 75 
29.J to 32 
15 00 to 17 00 
10 50 
7 25 to 7 50 



23 to 
18 to 



22 



14 to 15 

iij to m 



3 to 
5 to 



y 
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June. 



$0 07 to $0 08 $0 07 to $0 08 



July. 



August, 



September. 



Si to 
34 to 



S£to 9* 
10| to Hi 



36 to 
35 to 
26 to 
29. to 
3T to 



42 
44 
30 
31 
40 



5 50 

475 to 5 25 



88 to 114 

07 1o .114 

65 to 75 

35 to 38 

28 to sr, 

81 to 85 



1200 to 14 00 

8 50 to 1150 

825 to 8 50 

875 to 9 00 

IS 25 to 16 50 

1000 to 1015 

6 45 to 6 50 

19 to 22 



16 to 
10 to 
4 to 



19 
11 



84 to 
3^ to 



8| 



$0 08 to $0 0Bi$0 08 to $0 08} 



October, 



INorember, 



December, 



82 to 
3£ to 



8 J to 9J 
10* to 11| 



8|to 
2J to 



$0 081 to $0 08J $0 07 to $0 07£ $0 07 to$0 07 5 



35 to 

35 to 

25 to 

28 to 

35 to 



5 25 to 

4 25 to 

2 75 to 

75 to 

91 to 

63 to 

32 to 

22 t o 

71 to 



40 
43 
28 
30 
37 



540 
4 50 
3 00 

87.V 

92 1 

74 

34 

29 

72 



noo to n 50 

7 50 to 10 00 

8 25 to 8 50 
8 75 t o 0 00 

19 00 to 21 00 

1195 to 12 00 

6 50 to 6 55 

19 to 21 

14 to 17 

7 to 7^ 

3 to 62 



8 to 9£ 8J to U 
10| to lit 103 to 11* 



35 to 

35 to 

25 to 

28 to 

35 to 



40 
44 
BO 
30 
37 



4 00 to 4 45 



89 to 
88 to 
73 to 
35 to 
.22 to 
01 to 



94 
97 
75 
38 
31 
68 



13 00 to 15 00 
9 00 toll 00 



8 25 
8 79 
18 00 
15 80 
7 25 



to 8 50 
to 9 00 
to 20 00 
to 35 $5 
to 7 35 



25 to 27 



V to 

9i-to 
5 to 



22 



35 to 

35 to 

25 to* 

28 to 

34 to 



40 

44 
30 
31 



4 50 to 5 75 
4 25 to 5 25 
3 00 to 4 25 



89 to 

92 to 

58 to 

as to 

29 to 

79 to 



94 
90 
75 
41 
30 
85 



12 50 to 14 00 
10 00 to 12 00 



9 to 
2$ to 



5 



8£to 9J 
105 to US 



35 to 

35 to 

23 to 

27 to. 

30 to 



40 
43 
28 
29 
31 



4 50 to 4 90 
4 00. to 4 75 
2 50 to 3 75 



85 to 
92 to 
01 to 
to 
30 to 
78 to 



94 
95 
77 
41 

32 



13 00 to 14 50 
8 50 to 11 50 



7 00 to 7 25 7 00 to 7 25 

8 00 to 8 25 i 8 00 to 8 25 

16 00 to 17 00 jUOO to 15 00 

17 85 to 17 87 18 00 to 18 25 



7 85 to 7 90 

25 to 28 

20 to 24 

12 to 12J 

6 to U 



7 80 to 7 85 
27 to 30 
22 to 26 
12£td 13 
0 to 12 



7 k to. 
2£ to 



7gto 9£ 
10$ to 11 



36 to 

35 to 

23 to 

28 to 

30 to 



41 

45 
30 
31 
31 



4 75 to 6 00 
4 50 to 5 50 
3 00 to 4 00 



91 to 102 

95 to 103 

48 to 90 

38 to 40 

28 to 32 

75 to 83 



13 50 to 15 00 
9 00 to 13 00 

7 00 to 725 

8 00 to 8 25 

14 00 to 15 00 
18 00 to 18 50 

8 05 to 810 

26 to 30 

22 to 25 

12 to 13 

0 to It 



7* to 
2f to 



7i 
5* 



SJto 10J 

liito 121 



40 to 
35 to 
23 to 
30 to 
32 to 



43 
46 
32 
32 
33 



5 00 to 6 25 

4 75 to 5 75 

3 50 to 4 50 

91 to 109 

94 to 109 

51 to 107 
37 to 
32 to 
87 to 



44 

39 
92 



14 00 to 15 50 
1100 to 13 00 

7 00 to 725 

8 00 to 8 25 
Iff 50 to!7 00 
12 15 to.13 30 

8 40 to 8 55 

32 to 35 

22 to -29 

11 to 12 J 

4 to 10 



20 t o 28 
40 to 42 
43 to 46 



20 to .28 
30 to 36 
40 to 46 



20 to 
34 to 
39 to 



31 
41 
50 



2 40 
£90 
470 



to 2 85 
to 4.50 
to 5 40 



*2 40 

315 
4.60 



to 3 00 
to 4 50 
t o 5 35 



102 to 112 



97 to 98 



83 to 91 



20 to 31 
30 to 42 
39 to 48 



2 25 to 2 80 

2 90 to 4 20 

4 30 to 5 20 

805 to 99 



20 to 31 
88 to, 41 
39 to m 



2 00 to 315 

3 25 to 4 35 

4 50 to 5 40 

87 to 95 



20 to 31 
36 to 41 
39 to 48r 



2 70 to 3 25 

3 05 to 4 40 

4 60 to 5 50 

88 to 100 



21 to 32 
35 to 42 
39 to 50 



2 85 to 325 

3 30 to 4 60 

4 80 to 570 

116 to ISO 



32 



to 36 
to 80 



29 

ttm 

10 65 

7 37 

; 17 

w 

10 

, 9 

5 



to m$ 

to 13 25 
to II 25 
t o 7 50 

to 21 

to 11 

to, 10 

to 7 
to Si 



34 
73 

25 
1100 
13 75 
675 

18 

12 
12 



to 
to 



35 
75 
55 
to 29 
to 12 00 
to 14 00 
to 7 50 



33 
59 



to 34 
to 61 



to 

to 

to 
to 

to 

» to 



20 

18 

13 
1.0 



22 
1100 
15 25 
825 

22 

16 

n 

9 



to 26 
to 13 00 
to 15 75 
to 8 35 



32 to 36 
70 to 75 
85 

28 to 30 
13 00 to 15 00 
15 75 to 16 55 
7 35 to 7 75 



■1 
7£ 



to 

to 

to 
to 

to 

to 



28 

22 

12 
10 

7 



25 to 

18 to 

13 to 
9 to 

.v'ai-to; 

4|to 



27 
23 

14 

12 



38 to 43 

79 to 84 

62 to 85 

29 to 30 

13 00 to 15 00 

16 00 to 17 00 

8 37 to 8 75 

28 to 30 

20 to 26 



37 to 39 

83 to 85 

83 to 93 

27 to 29 

13 00 to 16 00 

14 00 to 15 25 
8 00 to 8 75 



34 to 36 
86 to 90 
70 to 90 
33 to 34 
15 00 tol7 00 
13 50 to!4 ^5 
8 20 to $W 



14 to 
10 to 

3&to 

41 to 



15 
14 

: • 8 

n 



29 to 

18 to 

14 to 
10 to 

3^ to 

4J to 



31 

25 

15 
13 



30 to 
24 to 



35 
M 



14 to tih 

11 to 12i 

3£to 8 

4JtO 7i 
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Products. 



January. | February. 



March. 



April. 



May. 



Saint Louis—Continued. 
"Wool: 

Unwashed ....lb. 

Tub- washed - . . . do. . 

NEW ORLEANS. 

Flour: 

Superfine ...bbl. 

ISxtras do . . 

Choice to fancy do . . 
Wheat: 

Winter .bush. 

Spring .do.. 

Corn.. do.. 

Oats . do.. 

Hay: 

Prime ton. 

Choice do.. 

Beef; 

Western mess , bbl . 

Fulton market. . .half bbl. 

Pork, mess. bbl. 

Lard.„ cental. 

Batter: 

Y. prime to choice . , . lb . 
Western prime to 

choice lb. 

Cheese: 

Western factory lb. 

IN". Scream* do.. 

Sugar- 
Fair to fully fair lb. 

Prime to strictly 

prime * lb. 

, Clarified do.. 

Cotton: 

Low ordinary lb . 

Ordinary to good ordi- 
nary ,. 1 lb. 

Low middling to good 

middling ..lb. 

Middling fair do,. 

Tobacco: 

Bugs lb. 

Leaf, lo w to medium . . do - . 
Wool: 

Louisiana clear ll>. 

Lake do.. 



$0 25 to$0 35':$0 25 to $0 35 $0 25 to $0 37 
45 to 54 45 to 56 1 50 to 60 



5 50 to 5 75 
5 75 to 6 87£ 
7 25 to 0 00 



59 to 
54 to 



00 



* 22 50 
25 00 

•12 00 to 13 00 

! 8 75 to 9 0* 

,13 00 to 13 25 

! 8 25 to 9 00 



50 to 54 50 to 54 

50 to 51 44 to 45 

23 00 to 24 00 23 00 to 24 00 

26 00 to 27 00 ,27 00 to 28 00 



21 to 
23 to 
12 to 

CJ to 

7* to 
81 to 



36 

30 

13 
10 



7i 



..bbl. 

...„.». do. . 

. 

....ceu Lai 

do. . 

do.. 

do, . 

do. . 

....... ton . 



SAN FRANCISCO. 

Flour: 

Super fine 

Extra 

Fancy 

Wheat: 

California 

Oregon 

Barley. 

Corn... 

Oats 

Hay ..... # : 

Pork: 

■ • Mesa . - * .• 

Prime mess . * 
Beef: 

Family inees .... hair do. 

Lard ... * ...lb 

Butter: 

Overland..* ....do. 

California , .do . 

Oregon, — do. 

Cheese *..„.do. 

Wool : 

STatrve,.,.. do. 

California *...do, 

Oregon. do. 



10ft to 
in to 



31 to 
5 to 



4 75 to 5 00 
512 to 6 20 
6 50 to 6 75 

140 



5 00 to 5 25 

5 50 to 6 50 

6 62 to 6 88 

140 to 145 



$0 28 to $0 38 
53 to 62 



4 50 to 4 75 
4 75 to 5 75 
612 to 6 50 

1 36 



$0 20 to $0 35 
40 to 52 



3 00 

4 00 to 

5 37 to 



5 00 
5 87 

3 23 



49 to 51 

41 to 42 

18 00 to 20 00 

20 00 to 22 00 



11 50 to 12 50 11 50 to 12 50 jll 50 to 12 50 

8 25 to 8 5(5 
11 75 



8 50 to 8 75 i 8 50 to 8 75 
13 25 to 13 50 !12 50 to 13 00 
7 50 to 8 00 7 25 to 8 75 



21 to 35 
24 to 35 



7i to 

7 J to 

83 to 



14 
10 



ii , 

12Jj 
33 ; 



lOJto 10 1 
Jl to UJ 



12 to 

iaj to 



4Ji 3J to 
7i 51 to 71 



30 to M 2<> to 30 
33 to 36 32 to 34 



4 25 to 
6 00 1 to 
0 50 to 



5 50 ! 

6 50 i 
0 75 ; 



3 75 
,1 75 
65 
JH1 
? 35 
8 0(1 



to 
to 
to 
to 
to 



2 10 
2 05 
1 00 
1 00 
J 35 



to 13 50 



4 00 

5 25 

0 00 

1 75 

1 75 
115 
00 
1 15 
8 00 



t o 4 50 
to 5 50 
to 6 25 



2 00 
2 00 
05 
1 00 
135 



to 33 50 



24 to 

24 to 

13 to 
15 to 

6Jto 

7|to 
8.J to 

lOJto 

31 to 

Igjfto 
13J to 

3itO 
51 to 



30 

30 

14 
16 

71 
101 

us 

131 

133 

• 5 

71 



7 00 to 8 50 7 
24 to 28 
10 to 22 



25 to 30 
30 to 34 



bid. 
do.. 

do..! 



15 00 to 15 50 ;i5 00 
111 00 to! 2 50 I II 00 



toH 
ton 



8 00 to 8 50 

7 00 to 7 50 

7£to 0 

12.J to 15 

20 to 30 

14 to 15 

14 to 1(1 

15 to 16 
10 to '33 
38 to 33 



8 00 to 
7 00 to 
7Jto 



50 
50 

i 

50 ! 
50 | 

oi! 



4 00 

5 25 

6 00 

1 75 
I 75 
70 
1 00 
I 15 
8 00 

15 00 
11 00 



to 4 50 
to 5 50 
to 6 25 



11 to 
16 to 

n to 

8 to 
88 to 

10i to 

lOg to 

12£to 
131 to 

3 J to 
51 to 



43 to 45 
41 to 42 

21 00 

22 00 

1150 to 12 50 
8 25 to 8 50 
11 12 to 11 25 
to 8 50 



17 



81 

91; 

313j 
13j! 

"13$; 

i 

r>! 
7i; 



25 to 

18 to 

.13 to 
16 to 

7gto 

7 J to 
88 to 

8| to 

0| to 

31 J to 
12* to 

3$ to 
51 to 



30 I 

30 j 

i 

14 : 
17 ; 



io*; 

12i; 

in 



35 to 38 j 31 to 33 
40 to 42 j 33 to 36 



4 00 to 4 50 

5 25 to 5 50 

6 00 to 6 26 



3 75 to 4 00 

4 50 to 5 50 

5 75 to 6 00 



2 00 
1 05 
95* 

1 35 i 
1 35 \ 



to 12 50 



1 75 
1 75 
80 
1 05 
I 25 
8 00 



to 
to 
to 
to 
to 



1 95 
1 05 
95 
3 10 
I 35 



to 12 50 



1 50 
3 50 
70 
1 10 
1 25 
7 00 



to 

to 
to 
to 
to 



1 05 
1 60 
00 
1 35 
1 65 



t o 13 50 



to J 5 50 il5 00 t o .15 50 115 50 to 16 25 
tori 50 11 00 to 12 50 112 00 to 12 50 



124 * <> 15 

20 to 26 

14 to 35 
.14 to 16 

15 to 16 

16 to 33 
18 to 33 



8 00 to 8 50 

7 00 to 7 50 

7 to 8 

324 to 15 

20 to 26 

14 to 35 

14 to 16 

15 to 20 

16 to 35 
20 to 35 



X 00 
7 00 
7 



to 
to 
to 



9 00 



to 10 00 

8 00, 



. 14 to 
20 to 
14 to 

3 4 to 

25 to 
30 to 
30 to 



1) 


8 


to 


10 


35 






14 


26 


36 


to 


18 


15 


34 


to 




36 


34 


to 


.B| 


30 


20 


to 


25 


35 


25 


to 


28 


35 


25 


to 


28 
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June. 



July. 



August. j September. | October. ■ November. 



December. 



3 00 to 3 25 
3.50 to 4 75 
•5 25 to 5 87 

120 

""44 'to" 46" 
43 to 44 

18 00 to 20 00 
22 00 to 2B 00 

10 00 to 10 50 

7 75 to 8 00 

1100 to 11 25 

7 50 to 8 00 



300 to 325 

; * ' 50 to 4 75 

5 25 to 5 80 

: 1 07 

1 47 to "56 

; 34 to 35 

15 00 to 16 00 

18 00 to 19 00 

10 00 to 10 25 

7 50 to 7 75 

12 75 to 13 00 

7 50 to 8 50 



21 to 


25 


16 to 


19 


16 to 


20 


14 to 


17 


7 to 
14 to 


11 
15 


7 to 
12 to 


10 

13 


7g-to 


41 


7Jto 


Si 


75 to 
84 to 


8 


8§ to 
8£to 


35 


8 to 




sjto 




8|to 


10 


8} to 


101 


log to 
rig to 


12 


lOIto 
12 J to 


12 J 
13 


31 to 
5i to 


5 

n 


3;V tO 

54 to 


5 

« 


25 to 
20 to 


28 

30 




30 



to 


3 25 


3 00 


to 


0 25 


2 75 


to 


4 75 


3 50 


to 


4 75 


3 aft 


to 


5 75 


5 25 


to 


5 75 


5 10 




1 05 


103 


to 


1 05 


1 04 


to 


* "48" 


"46 


to 


■47" 


""40 


to 


37 


40 


to 


42 


55 



17 00 to 19 00 

18 00 to 20 00 

1125 toll 50 

7 50 to 7 75 
14 80 to 15 25 

8 00 to 8 25 



3 00 fco 3 ;,o ! 3 25 to 4 00 

3 75 to 5 00 i 4 00 io 5 25 

5 50 tu 610 j 5JS5 to 0 35 

1 13 to 1 14 | I 10 to 1 18 



to 



53 
60 



52 to n;r 

'12 to 65 



70 to 72 
48 to 02 



17 00 to 18 50 117 00 to 18 00 

18 00 to 20 50 



20 to 

15 to 

5* to 
13 to 



22 
21 

11 

15 



$ 50 to 4 00 
5 00 to 5 50 



150 to 165 

150 to 100 

70 to 90 

115 to 135 

1 25 to 165 

6 00 tola 00 

16 00 to 17 00 

12 00 to 12 50 



3 50 to 4 00 j 3 50 to 4 00 
5 00 to 5 50 i 5 00 to 5 50 



10 00. to 11 50 

7 25 to 7 50 
10 25 to 10 50 

8 50 to 9 25 

20 to 28 

15 to 23 

84 to 12 
15 to 15* 



9gto 


0J 


. 104 to 


10f 


7Jto 


73 


7} to 


n 


8$ to 


10 


Si to 


vi- 


10$ to 
12 | to 


m 
121 


lO^to 
11-Jto 


lli 

12 


A to 
5 to 


5 
7 


4.Jto 
5ito 


7 ; 


20 to 
3.1 to 


30 
31* 


27 to 
32 to 


28- ■ 
35 ; 



20 50 to 21 00 

10 50 to 11 00 

#50 to 7 75 

17 25 to 18 00 

$50 to 9 25 



20 to 

18 to 

12 to 
15 to 

84 to 

82 to 
9JtO 

7* to 

8J to 

10& to 
12j to 

4* to 
5J to 

25 to 
27 to 



28 

28 

14 
16 

85 

0 

9i 

n 
10 
12 

12A 

41 
7 

27 
29 



.150 to 160 

1 50 to 160 

65 to 85 

110 to 1,40 

1 35 to 1 50 

6 00 to 12 00 

20 00 

12 00 to 12 50 



9 00 to 10 50 9 00 to 10 50 

V 8 00 ' 8 00 

9 to 10:1 ; 10 to 10J 

14 V ' 14 

i IO to 18 ; 16 to 20 

14 ^to>- : 15 | v'i4* to 10 

14 to -10 1 14 to 16 



18 to 22 
29 to 30 
20 to 30 



18 to 
20 to , 
20 to 



22 
32 
32 



150 to 160 
1 42 to 145 
65 to 85 
110 to 140 
135 to 150 

6 00 to 12 00 

20 00 
12 00 to 12 50 

10 00 to 12 00 

7 00 to 8 00 
10 to 11 

14 

16 to 25 
14 to 15 
14 to 10 



18 to 
20 to 
20 to 



22 
35 
35 



4 50 to 5 00 i 4 50 



to 

to 



! 21 00 to 22 00 126 00 to 27 00 
;23 00 to 24 00 128 00 to 29 00 

I 0 00 toll 00 ! 9 50 toll. 00 

i 7 00 to 7 75 j S 25 to 8 50 

15 25 to 15 50 14 00 to 14 50 

8 75 to 9 25 j 9 00 to 10 25 

20 to 

15 to 

10 to 
15 to 

54 to 

7 to 
74 to 



8Jto 
104 to 



4J1;o 
51 to 

25 to 
28 to 



27 


23 to 


33 


2a 


18 to 


27 


13 
10 


S to 
. 15JtO 


134 
16 


7 


ejto 


Of 


71 

. sg 


fiJtO 

7Jto 


7 

85 




8 to 


8i 




9 to 


10i 


124 


101 to 
13 to 


m 


7 


4Jto 

5 : }: tO 


4! 

7 


28 
30 


26 to 
28 to 


27 
30 



3 50 3-50 to 
5 00 i-4 76 to 
! 5 25 to 



4 25 
500 
550 



1 25 to 



100 



125 to 140 135 
75 to 90 • 75 
105 to 110 95 
1 35 to 1 50 1 35 
8 00 to 13 00 8 00 



to 142 
to 140 
to 90 
to. 100 
to 150 
to 12 50 



125 to 150 

135 to 150 

75 to 95 

95 to l iO 

115 to 125 

9 00 to 14 00 



• 20 00 20 00 ! 20 00 

12 00 to 12 50 j!2 00 to 12 50 ;12 00 to 12 50 



10 00 to 12 0.0 

7 00 to 7 50 

10 to 104 

14 to 16 

16- to 27 

14 to 15 

14 to 16 



10 00 to 12 00 

7 00 to . 7 50 

10 to 12 

18 to 20 

' 20 to 35 

36 to 18 

13 to 16 



18 to 22 j. 10 to 25 
29 to 32 j 20 tO 28 
20 to 32 1 20 to 28 



10 OQ to 11 00 

7 00 to 7 50 

IP to 12 

20 to 25 

30 to 40 

20 to 25 

13 to 10 

10 to 20 

20 to 20 

20 to 20 



3 50 to 4 25 

4 75 to 5 50 

5 50 to 5,75 

130 to 155 
140 to 155 
100 to 120 
110 to 120 
1 15 to 1 45 
10 00 to 17 00 

20 00 
12 00 to 12 50 

10 00 toll 00 
, 7 00 to 7 50 
10 to 124 

23 to w 25 

35 to 45 

20 to 25 

13 to 16 

12 to ,20 
20 to 28 
20 to 28 
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LIVE-STOCK 



Products. 



NEW YORK. 

Cattle; 

Extra beeves cental . 

Good to fair do.. 

Poor to common . ".. . . do . . 

Milch cows ..bead. 

Veal calves cental. 

Sheep... do.. 

Swine . do.. 

CINCINNATI. 

Gattlo: 
Fair to good shipping 

steers cental. 

Common to choice butch- 
er's grades cental. 

Cows and heifers do. . 

Sheep . .do.. 

Swhia do.. 

CHICAGO. 

Cattle: 

Extra beeves cental 

C b oiee beeves do.. 

Good to medium grades, 

cental 

Poor to common grades, 

cental ♦ 

^ Veal calves cental. 

Sheep., do. . 

Swine do.. 

SAINT LOUIS. 

Cattle: 

Choice natives — cental. 

Pair to prime do.. 

Pair to good butcher's 
. steers cental. 

Common to good stock 
steers..* cental 

Oxen do.. 

Milch cows head. 

Calves ...do.. 

Sheep . .cental. 

Swine..- do.. 

Horses : 

Good plugs head 

Southern do.. 

Streeters do.. 

Draft — do.. 

Mules: I 

14 to 1 5 h and s h mh . . h cud J 

15 to 10 hands bfek ..do. 



January. 



^February, 



March. 



$1100$10 25to$10 5o! 

;$10 00 to 10 50j 8 00 to 10 oo; 

8 00 to 0 00' 7 00 to 7 50 

5*5 00 to 55 00! 35 00 to 55 00 

5 50 to 8 50! 6 50 to 8 50 

4 50 to 0 25! 5 00 to 6 50 

5 25 to 5 50 4 75 to 5 00 



April 



$10 75 $3 0 50 to $10 75 
$9 75 to 10 00j 9 75 to 10 25 
7 50 to "7 75; 7 75 to 
32 00 to 50 00 30 00 to 



(5 00 to 8 50 
5 00 to 7 75 
4 80 to 5 10 



5 25 to 

6 00 to 
4 00 to 



8 25 
45 00 
7 50 
7 50 
4 85 



May. 



4 25 to 5 00? 4 50 to 



1 50 to 
3 00 to 

2 50 to 

3 65 to 



5 00 to 
4 60 to 



4 00; 

3 75! 

4 75 
4 50 



5 25 
4 75 



50 to 4 40 



2 25 to 

2 75 to 

3 50 to 
3 50 to 



4 90 to 
4 00 to 



3 1 

4 75 

5 00 
4 70 



510 
4 80 



2 00 to 

3 85 to 
3 00 to 
3 90 to 



5 00 to 
4 50 to 



4.00 to 4 85| 4 00 to 4 75 



4 25! 

4 00 

5 25! 
4 75 



5 50 
4 75 



3 75 to 4 40 



1 75 to 
3 50 to 
3 50 to 
3 50 to 



5 00 to 
4 50 to 



4 501 

4 25 

5 50 
4 75 



>40 



3 75 to 4 40 



2 m to 

2 75 to 
4 25 to 
4 35 to 



5 25 to 
50 to 



:i 50 
i 75 
5 75 
4 05 



5 50 
51 



3 50 to 4 151 3 50 to 4. : 



2 75 to 

a oo to 
14 oo to 

5 00 to 
2 45 to 
4 15 to 



3 50; 2 75 to 
3 50! 3 00 to 
50 OOi 14 00 to 



9 00 
"4 50 
4 75 



5 oo to 

2 25 to 

3 50 to 



3 50 

3 7: 
50 00 

0 00 
5 2i 

4 05 



25 00 to 40 00 25 OO to 40 00 
30 00 to 70 00 ! 30 00 t o 70 00 
80 00 to 100 00 80 00 to .100 00 
90 00 to 125 00. 90 00 to 125 00 



2 00 to 

3 00 to 

4 25 to 
4 15 to 



i? 75 
5 00 
5 7.* 
4 55 



4 40 
4 25 
0 00 
4 75 



5 15 to 5 35 
4 20 to 5 00 



3 50 to 

2 50 to 

3 00 to 
.14 00 to 

5 00 to 

2 25 to 

3 45 to 



4 00 

3 60 

4 75 
50 00 

ft V. 
6 00 
4 CO 



2 00 to 

3 50 to 
3 50 to 
3 50 to 



5 00 to 
4 40 to 

3 80 to 

2 00 to 

3 00 to 

4 75 to 
3 50 to 



5 10 to 
4 25 to 

3 50 to 4 15 



$9 75 to $10 00 

9 00 to o so! 

7 00 to 7 50* 

30 00 to 40 00: 

4 25 to 0 25! 

4 50 to 5 50 

4 05 to 4 85 



4 00 to 4 65 



2 00 to 

3 00 to 
3 50 to 
3 25 to 



4 50 
4 35 
6 00 
4 50 



5 40; 4 GO to 


4 85 


4 m- 4 25 to 


4 40 


4 35 


1 3 80 to 


415 


t» < O 


: 3 00 to 


4 00 


5 25 


3 00 to 


5 25 


0 25 


6 00 to 


6 80 


4 80 


3 50 to 


4 50 


5 25 


5 00 io 


5 15 


4 00 


4 25 to 


4 90 



3 00 to 
:s oo to 
14 oo to 

5 00 to 

2 75 to 

3 00 to 



3 40 

4 00 
50 00 

9 00 
0 00 
4 55 



25 00 to 30 00 35 00 to 50 00 
40 01) to 75 OOi 50 00 to 75 00 
80 00 to 100 00 SO 00 to 95 00 
90 00 to 125 00 90 00 to 125 00 



3 50 to 4 : 



2 50 1o 

3 00 to 
11 00 to 

5 00 to 

2 75 to 

3 25 to 



3 40 

3 25 
50 00 

9 00 
6 00 

4 25 



35 00 to 50 00 
50 00 to 80 00 
80 00 to 100 00 
90 00 to 125 00 



: 50 00 to 70 00 55 00 to 65 00; 05 00 to 80 00 65 00 to 
16 to 164 hawda high. .do. . ;.1;,0 00 to 170 00 160 00 to 2.15 00.1.15 00 to .100 00 150 00 to 170 00 160 00 to 180 00 



SO 00 70 00 to 05 00 
95 00 to 130 00 



KEW OBKBAKK. 

Cattle! 

Corn-fed "beeves . . .cental. 

Grass-fed beeves ...head 

Milch cows — , do.. 

Calves do.. 

Sheep...,. . do.. 

Swine ............... cental . 

Horaes j 

Couudou .head. 

Good work. do.. 

Saddle and harness ..do.. 
Mules ; 

Small and common, .hoad» 

Modi m a ..do.. 1 

Firs t ch\&H for oity use .do.. 

Plantation '. ... ..do.. 

Biee culture ; . .do. . 



! 



2 50 to 
12 00 to 
35 00 to 

7 00 to 

2 00 to 

3 00 to 



5 50: 
35 00! 
80 00; 

9 00| 

4 oo! 

4 50! 
i 



2 00 to 5 00: 
10 00 Ut 30 00: 
35 0U to 80 00^ 

5 00 to 

2 00 to 

3 50 to 



7 00' 

4 oo: 

4 501 



2 00 (o 
10 00 to 
35 00 lo 
5 00 to 
2 00 lo 
2 50 to 



5 00* 
30 00' 
80 oo; 

7 00i 

4 00. 

5 00: 



2 50 to 
10 00 to 
35 00 to 
6 00 to 
2 00 to 
* 2 50 to 



5 50 
30 00 

m oo 

9 00 

4 00 

5 00 



50 00 to 
90 00 to 
120 00 to 225 00-1 



90 00 
> 1 10 00! 



50 00 to 90 00 50 00 to 90 03! 50 00 to 90 00 
90 00 to ,120 00! 90 00 to 120 U0j 90 00 to .100 00 
25 00 to 200 00-125 00 to 225 00 120 00 to 200 00 



75 00 to 110 00[ 75 00 to 105 00 ; 75 00 to 105 00? 75 00 to 110 00 . 
135 00 to 1.50 00 .135 00 to 1.55 00 135 00 to 155 00 135 00 to 150 00 13, 
18000 to 200 00,160 00 to 200 00 100 00 to 200 00:160 CO to 385 od 17; 

165 00 to 190 00: . . . . : ;1 50 00 ( 0 1.85 00:140 00 to 165 00 

105 00 to 140 00105 00 to 135 00.105 00 to 135 0010O 00 to 140 00 



2 50 to 5 50 

10 00 to 30 00 

25 00 to 80 00 

<> 00 to 0 00 

2 00 to 5 00] 

2 50 to 5 00 

50 00 to 90 00 
90 00 to 120 00 
300 00 120 00 to 225 00 



75 00 to 110 00 
5 00 tb 150 00! 
..5 00 to 200 00} 
140 00 to 185 00! 
100 00 to 14(i 00! 



MABKETS. 
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June. 



$0 25 to $10 00 

9 00 to 9 25 

7 00 to 
35 00 to 

4 00 to 

4 00 to 
Nominal 



7 2; 
45 00 
6 00 
5 20 



July. 



August. September. 



i 



.4 00 to 4 00 

1.75 to 4 40 

8 65 to 4 30 

2 50 to 4 25 

3 25 to 4 45 



4 50 to 

4 25 to 



4 60 
435 



3 75 to 415 

•3 00 to 3 85 

& 50 10 6 00 

3 25 to 4 75 

3 75 to 4 15 



4 50 to 
4 00 to 



4 60 
4 40 



3 40 to 3 90 



2 50 to 
U 00 to 

n qo to 

5 00 to 

2 75 to 

3 60 to 

35 00 to 
c0 00 to 



$9 75 to $10 00 

7 50 to 9 50 

6 75 to 7 25 

28 00 t o 48 00 

4 00 to C 00 

3 50 to 5 25 

4 75 to 4 85 



4 00 to 4 60 



1 75 to 

3 60 to 

2 50 to 

3 25 to 



4 65 to 
4 00 to 



4 35 
4 25 
4 25 
4 40 



4 90 
4 60 



2 50 to 3 50 



2 00 to 

3 50 t o 

3 00 to 

4 00 to 



4 05 to 
4 20 to 



5 75 
4 25 
4 45 



"4 80 
4 60 



3 90 to 4 15 



3 40 

3 60 
30 00, 

9 00 
5 75 

4 25 

$0 00 
85 00 



2 50 to 

3 00 to 
13 00 to 

5 00 to 
2 25 to 

4 15 to 

35 00 to 
50 00 to 



3 90 

3 60 
32 00 

8 00 

4 00 
4 3 

50 00 
85 00 



$9 50 to $10 00 

7 00 to 

6 50 to 
25 00 to 

4 50 to 
3 25 to 

5 25 to 



October. 



7 00 
55 00 
6 50| 

4 75 

5 35 



4 00 to 4 75 



$8 00 to $10 00 

7 75 to 8 50l 

7 00 to 8 00! 

30 00 to 45 00 

4 50 to 6 50 

4 25 to 5 25 

5 40 to 5 50 



November, 



December. 



$8 50 to $10 50 $11 00 to $11 25**10 50 to $11 00 
8 00 to 9 00 7 50 to 10 251 8 25 to 9 75 



7 50 to 
35 00 to 
5 00 to 
5 00 to 
5 50 to 



8 50 
50 00 
7 50 
«) 35 
5 60 



4 00 to 4 75| 4 00 to 4 50 



1 75 to 
3 40 to 

2 25 to 

3 75 to 



4 65 to 
4 40 to 



4 25 
4 15 
4 65 
4 95 



485 
4 55; 



1 50 to 
3 40 to 

2 25 to 

3 90 to 



5 1 5 to 
4 70 to 



4 

4 10 

4 50 

5 15 



5 50 
5 00 



3 80 to 4 35| 3 75 to 4 50 



2 75 to 
4 00 to 
415to 
4 40 to 



4 65 to 
4 20 to 



3 50| 
6 00 

4 65 
4 75 



4 75 
4 60 



3 50 to 4 00 



2 50 to 

3 00 to 
13 00 to 

5 00 to 

2 80 to 

3 80 to 

20 00 to 
40 00 to 



3 40 

3 40 
32 00 

8 00 

4 00 

5 00 

30 00 
90 00 



2 60 to 
4 00 to 

3 65 to 
3 90 to 



4 75 to 
4 25 to 



3 50 
6 00 

4 50 

5 60 



4 90 



3 50 to 4 00 



2 25 to 

3 00 to 
J 3 00 to 

5 00 to 

2 25 to 

3 20 to 

20 00 to 
45 00 to 



1 75 to 

3 35 to 

2 50 to 

4 00 to 



5 30 to 
4 80 to 



4 10 
4 00 

4 75 

5 35 



5 65 j 
5 J5! 



7 00 to 
30 00 to 

5 00 to 
- 3 60 to 

4 50 to 



8 00 
50 00 
7 50 
5 50 
4 85 



; 85 to 4 30 



1 75 to 
3 35 to 

2 50 to 

3 75 to 



5 25 to 
4 60 to 



4 00 

3 90 

4 75 
4 75 



5 65 
5 00 



3 50 to 4 60; 3 40 to 4 40 



2 50 to 
4 00 to 

3 25 to 

4 00 to 



3 25 
5 Wi 

4 50 

5 45 



2 50 to 

3 50 to 

3 00 to 

4 35 to 



5.10 to 5 30 5 10 to 
4 50 to 5 00 4 50 to 



3 05 to 4 30 



3 20 

3 40 
32 UO 

8 00 

4 00 
510 

30 00 
90 001 



2 25 to 

3 00 to 
13 00 to 

5 00 to 
a 25 to 
3 00 to 

20 00 to 
50 00 to 



3 20 

3 40 
32 00 

8 00 

4 00 

5 35 



3 15 
5 50 

4 50 
4 85 



5 40 
5 00 



3 65 to 4 30 



2 25 to 

3 00 to 
15 00 to 

5 00 to 
2 25 to 
' 3 50 to 



25 to 
30 00 to 
6 00 to 
4 00 to 
4 50 to 



7 7r> 
50 00 

8 00 
5 50 
4 85 



3 90 to 4 50 



175 to 
3 35 to 

2 50 to 

3 90 to 



5 75 to 
5 00 to 



4 00 

3 90 

4 50 
4 70 



6 25 

5 50 



50 to 4 75 



2 50 to 

3 50 to 

2 75 to 

3 50 to 



Sf 15 
5 50 
4 50 
4 75 



5 25to 
4 25 to 



u50 
5 10 



3 65 to 4 25 



4000 20. 00 to 
90 00 50 00 to 



3 20 

3 40; 
35 00; 

8 00j 

4 00i 
4 65 

40 00 
60 00 



2 25 to 

3 00 to 
15 00 to 

5 00 to 
2 25 to 

4 15 to 



2 90 

3 M) 
45 00 

960 

4 25 
4 85 



20 00 to 40 00 
75 00 to 110 00 



70 00 to 90 00 70 00 to 90 00 70 00 to 90 00 75 00 to 100 00; 75 00 to 110 00; 75 00 to 110 00| 75 00 to 110 00 
130 00 to 175 00 130 00 to 175 00 1 25 00 to 175 00 130 00 to 175 00130 00 to 175 001130 00 to 175 00 130 00 to 175 00 

■v . 1 . { j 1 i r 

70 00 to 95 00 ? 70 00 to 95 00 65 00 to 85 00 60 00 to 85 00 60 00 to 95 00! 60 00 to 95 00 60 00 to 1 00 00 
85 00 to 130 00 ; ; 85 00 to 130 00 100 00 to 125 00 .100 00 to .140 60,105 00 to 140 00,105 00 to 150 ^0 110 00 to 150 .00 
150 00 to 175 00150 00 to 175 00 140 00 to .175 00 1(50 00 to 175 00 150 00 to 180 00 160 00 to 180 00 1.60 00 to 180 00 



2 00 to 
20 00 to 
25 00 to 
6 00 to 
2 00 to 
2 50 to 



5 00 
3000 
80 00 
9 00 
5 00 
5 50 



50 00 to 90 00 
9000 tol2O00 



2 00 to 5 00; 2 00 to 5 00; 2 00 to 5 00 

12 00 to 35 00 : 12 00 to 35 00! 12 00 to 35 00 

25 00 to 65 00 25 00 to 80 00 25 00 to 80 00 

6 00 to 0 001 6 00 to 9 00: 0 00 to 9 00 

2 00 to 5 00: 2 50 to 5 00, 2 00 to 5 00 

2 50 to 5 00?* 2 50 to 5 00i 2 50 to 5 50 



50 00 to 90 00 ! 50 00 to 90 00: 60 00 to 90 00 60 00 to 100 00? 60 OO.to 100 00 
90 00 to 120 00: 90 00 to 120 00= 90 00 to 125 00 100 00 to .140 001100 00 to .140 00 100 00 to 140 00 
; >00 00 125 00 to 250 O0jl23 00 to 250 00;J25 00 to 250 00 125 00 to 



J 2 00 to 
25 00 to 

o oo to 
2 00 to 
2 50 t o 



35 00 
65 00 
9 00 
*i 00 

5 25; 



10 00 to 
25 00 to 
6 00 to 
2 09 to 
2 50 to 



35 00 
65 00 
10 00 
3 50 
5 00 



125 00 to 200 00 125 00 to 200 00125 00 to \ 



75 00 to 105 00 
130 06 to 155 00 13 
160 00 to 185 00 16v 

•••150 00 to 175 00 150 00 to 175 00150 00 to 175 00105 00 to 200 00 

loooo to m m 



75 00 to 105 00 75 00 to 105 00; 75 00 to 110 00} 85 06 to 120 00! 85 00 to 120 00 
.35 00 to 155 00ji35 00 to 155 00 140 00 to 165 001150 00 to 175 00.350 00 tOlvo 
160 00 to 385 00 160 00 to 1S5 00 200 00 to 225 001210 00 ioVtoW 210 0 ) to 23o 00 



175 00 to 21 0 00175 00 to 210 00 



[00 00 k) 135 0010000 to 135 00 110 00 to 140 00 120 00 to 150 00 120 00 to 150 00 120 O0tol5O O0 



10 O0 to 30 00 
25 00 to 75 00 
6 00 to 9 00 
2 00 to 3 00 
2 50fco 500 



60 OO tolOO 00 
140 00 
250 00 



85 00 to 120 00 
00 150 00 to 175 00 
2.10 00 to 235 00 
175 00 to 210 00 
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PORK PACKING. 

The following statistics have been compiled from the annual report of 
the Cincinnati Price Current. The packing 1 year consists of a summer 
season, from March 1 to November 1, and a winter season, from Son em- 
ber 1 to March 1. The importance of the summer season for operation 
in pork packing is increasing, and during the summer of 1880 there was 
the usual gain over the year previous that has been noted .since five 
years. The great pork-producing region of the country is in 



THE WEST. 



Summer p poking. —The summer season of 1880 commenced with an 
abundant supply of hogs, and packing progressed more 'rapidly than 
in any previous season. 

The number packed, weight per head, and yield of lard, during the 
last; fi ve years, was as follows : 



mo.... 

.1877 .,.. 
1878.... 
1879.... 
1880.,.. 



lioad. 



oflimC 



2, 307, 860 

2, 543, 120 

3, 878, 044 

4, 051,248 

5, 323, 898 



head. 



per 



Pounds. 
424, 87$, 300 
484, 551J, 471 
631,807, 730 
743, 525, 500 
983, 109, 386 



Pounds, 
184, 10 
100. 57 
187. 03 

183. 53 

184. 66 



Pounds. 
70, <M0, 080 

$.~>, :m, no 

L13,il40,500 
129, 580, 672 
.163, 107, 754 



30. ;:5 
33. 56 
33. 73 

31, m 

30. 65 



The numbers packed at the six leading cities,- Chicago, Saint Louis, 
Cincinnati, Indian apolis, Milwaukee, and Louisville, together with other 
prominent points, during the last five years, were as follows: 



Packing points. 



Chicago — 
Saint Louis... 
Cmontnati — 
Indianapolis.. 
MihvaiiKee.,. 
L*»msmlle .... 
All other 



Total* 



1876. 


1877. | 

j 


1878. 


1870. 


! 1880. 


1,315, 402 
131,158 
121, 178 
283, 021 
60, 827 
9,500 

m, 185 


3,508,020 ' 
148,277 
134, 416 
204,264 
54, 785 j 
19, 800 ! 
473, 552 s 


2, 017, 841 
142, 000 
154,517 
312, 224 
107, 053 
25, 000 
619, 409 


2, 155, 418 
350, 000 
149, 034 
243, 500 
07, 537 
25, 000 
3,051), 850 


2,971, 127 
4 10, 000 
■ 110,550 
383,165 
130, Hi 9 
30, 000 
1., 282, 431 


2, 307, 86G 


2,543,120 ; 


3, 878. 044 


4,051,248 


5, 323, 898 



Winter VAGKIMx. — The season beginning November 1 opened with 
the price of pork about $1 per 100 pounds more than the previous year. 
The price subsequently fell, and the average price during the winter 
was 45 cents per 100 pounds higher than the preceding winter. The 
numbers packed, the weight per head, and the yield of lard, for the last 
live years, are as follows : 



Season* 


lumbers. 


Aggregate net 
weight. 


Average? 
net weight 
per head, 




5, 101,308 
6,505, 446 
7, 480, 648 
6, 950, 451 
6, 919, 456 


Pounds, 
3, 101, 478, 099 
1, 470, 506, 903 
1,624, 351,204 
I; 480, 068, 518 
1,437,252,660 


Pound*. 
215. 92 
226. 04 
217. 14 
212. 94 
207. 71 


1878 ■*•■*« ..■«.»•.. ^. ............ . ....... 

3.879 . - * - . ^ . . .'. »■ ...*»-• »■ 
1880 ..*»...«... . » ^ . ............ ...... 



Aggregate 
weight of 
lard. 



Found*, 
.173, 877,890 

251, 193,500 
294, 752, 358 

252, 439, 188 
246, 607, 145 



Average 
lard per 
head. 



Pound*. 

34, OS 
38.61 
39. 40 
30. 32 

35. 65 
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The numbers packed at the six leading cities. Chicago, Cincinnati 
bunt Louis, Indianapolis, Milwaukee, and Lm&Jfl^*e«S2^S 
other points, during the last five years/were as follows :' 8 

racking points. i 876 . m7 , ^ ~~ 



Packing points. 


1876. 


1877. 


1878. 


1 270 


1880. 




1, 618,084 
523,576 
414, 747 
294, 198 
225, 598 
214,862 

1,810,243 


% 501, 285 
632,302 
509, 540 
270, 150 
371,982 
279,414 

1, 940, 773 


2, 943, 115 
623,584 
629, 261 
472, 455 
444, 221 
187, 506 

2, 180,506 


2,525,219 
534, 559 
577, 793 
304, 021 
340, 783 
231,259 

2,376,817 


2, 781, 064 
522,425 
474, 159 
388, 763 
325,729 
231/269 

3,211,646 
















Total „ 

V 


5,101,308 


6,505,446 


7,480,648 


6,950,451 


6,919,456 


The following is a detailed exhibit of the number of hogs packed in 
the winter season, since three years, by States : 


States. 


1878-'79. 


1879~'80. 


1880-'81. 




932, 878 
682, 321 
3,214,869 
569, 703 
965, 830 
132, 346 
80, 658 
18, 450 
472, 108 
132,976 
312,412 
40, 561 
25,500 


914, 964 
604, 186 
2, 784, 754 
658, 085 
926, 931 
137, 780 
57,481 
32, 990 
388, 726 
120, 394 
256, 463 
42, 897 
24, 800 


839,440 
540, 554 
2, 979, 190 
643,816 
962,-968 

43,212 
102,197 

32,500 
375,557 

92, 814 
233, 842 

39,867 

29,000 


























7,480,648 


6,950,451 


6> 919,456 




Summer and winter consolidated v~4For the twelve months end- 
ing March 1 the numbers of hogs packed in the West during five years 
are as follows : 


Years, 


Summer. 


Winter. 


Total. 




2,807,866 
2,543, 120 
3, 378, 044 
4, 051, 248 
5,323, 898 


5,101,308 
6, 505,446 
7,480, 648 
6,950,451 
6,919,456 


7,409,1*4 
9,048,566 
10,858,792 
11,001,690 
12,243,354 













IN THE EAST. 



The following table shows the receipts of live and dressed hogs re- 
ceived during the last three years, both winter and summer seasons in- 
cluded, on the Atlantic coast : 



■ Cities. 


1878~'79. 


1879~*80. 


I88(P?L 




537,310 
1, 839, 962 
348,835 
392, 054 


610, 183 
1, 806, 919 
467, 000 
391, 524 ; 


738,424 
1,808, 079 
482,100 
371,867 




JJaltiioapre . , . - . . . . . • - * .-. • • • « • — .... - . . * . - — 

■ Total. . . > mii'» «>> •*■>■>-•»»••»«"•••»*•«*«•«•«»•*»•*«••'•■"•**•»••"•••*«•• * 


3,118, 761 


3,275,626 


3,400,470 



15 A 
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Interior tities.~TU number packed ir l three interior cities of Jew 
York, during the year, was: Albany, 20,000 5 Troy, lo,000; buftalo, 
278,536; total, 313,530. 

PACIFIC SLOPE. 

California,— There was 'some increase in the number of hogs packed 
in California in 1880, compared with the preceding year, and the total 
was larger than any year since 1874. San Francisco continues to do 
the largest part of the packing, and operations are carried on through- 
out the year at this point. 

The number packed at San Francisco, and the estimated number 111 
other parts of the State, were 325,000, against 290,000 last year. The 
number packed in Oregon cannot be obtained, but it is estimated at 
75,000 in 1880 against 80,000 in 1879. 

RECAPITULATION. 

The total number of hogs packed in the United States during the last 
five years is as follows : 



Section. 


1876-'77, 


1877-'78« 


1878-79. 


1879-m 


1880-'81. 




7,409,174 
2, 551, 239 
305, 000 


9, 048, 566 
2, 7-6% 670 
310, 000 


10, 858, 692 
3, 222, 011 
400, 000 


11, 001,699 
3, 524, 546 
370, 000 


12, 243, 354 
3,714,006 
400,000 




10,260,413 


12, 062,236 


14, 480, 703 


14,896,245 


16,357,360 



WEIGHTS PER BUSHEL IK THE SEYEEAL STATES. 

In the annual report of this- department for the year 1871 will be found 
a digest of the laws of the several States regulating the weight per 
bushel of the different articles produced and consumed in those States. 

In the report for 1877 there is published a table of such weights recti- 
fied and brought to that date. 

In reply to many inquiries for the facts contained in that table, it is 
again, with such changes as have been made, presented below in Table 
JTo. 1. In Table No. 2 is given the value of foreign coins, as estimated 
by the Director of the United States Mint, for the use of officials of the 
United States. In Table No. 3 are given the weights and measures of 
the principal foreign countries with which we have commerce. The 
pound is avoirdupois in all cases. 



Ho* I.— Legal weight per bushel, m pounds* 
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♦The standard adopted by the United States. ^disregarded In practice? sales of beans being made at 60, and of com at 56. & Foreign; coarse, 85 ; ground, 70 ; fine, 62. 
eSifted, M, ^XJnpeeied* «l?j)peeled t 33. /After tine 1st of January following its production, 68. g Mined wifciiin the Slate. /limine, 55; coarse, 50. 



228 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



In a few instances the weights established by law of agricultural prod- 
ucts not enumerated in the table were reported- Apples ; In Maine, 44 
pounds: Vermont, 46; Michigan, Iowa, and Missouri, 48. Beets: In 
Maine, Vermont, and Connecticut, 60 pounds. Carrots : In Maine and 
Vermont, 50 pounds; Connecticut, 55. Parsnips: In Connecticut, 45 
pounds. Berries: In Ehode Island, 32 pounds. In Iowa, cherries, 
grapes, currants, and gooseberries, 40 pounds ; blackberries, strawberries, 
and raspberries, 32 ; peaches and quinces, 48; broom-corn seed ? 30. la 
Michigan, dried plums, 28 pounds; cranberries, 40. In Michigan ayid 
Virginia, orchard-grass seed, 14 pounds; in former, red-top seed, 14 j in 
latter, 12; pea-nuts, 22; chestnuts, 57. In Wisconsin, rape-seed, 50 
pounds. In Indiana, Kansas, and Nebraska, hay, 2,000 pounds per ton. 
In Maryland, bran, 2,240 pounds per ton. 

The following legalized measures were also reported : In Ehode Island, 
a cask of lime is to contain 31£ gallons. In New Hampshire, a measure 
for charcoal is to contain 2 bushels, and shall not be less than 20 inches 
in diameter, and deep enough to hold 18 gallons; milk is to be sold by 
wine-measure. In Pennsylvania, the standard bushel for bituminous 
coal and for coke is to contain 2,688 cubic inches, even measure; for 
charcoal, 2,571 cubic inches. In Wisconsin, "the half bushel, and the 
parts thereof, shall be the standard measure for charcoal ; fruits and 
other commodities sold by heaped measure shall, in being measured by 
the half bushel or smaller measure, be heaped as high as may be with* 
out special effort or design." In. Missouri, the standard bushel for coke 
and charcoal is to contain 2,680 cubic inches; apple-barrels, length, 28£ 
inches; chines, f of an inch at ends; diameter of head, 17 J inches; in- 
side diameter at the center of the barrel, 20£ inches. In Kansas, " in the 
sale of charcoal, fruits, vegetables, and all other articles sold by the 
heaped measure, 1,282 cubic inches shall constitute a half bushel. 5 * 

No. % — JMimate of values offomgn toins. 



Country. 



Austria - t , 

Belgium ..... — . ... 

Bolivia-,-....,- 

Brazil ~ 

British Possessions in STorth America. 

Chili- . ... - 

Cuba - 

Denmark 

Ecuador 

J£ypt • 

France . 

Great Britain , 

tjrreeoe « • «»••...«»...••»•»••••».»».»». 

German Empire. 

India..— . 

Italy 

Japan — . .... 

Liberia , . 

Mexico 

Netherlands 

Norway 

Peru .. 

Portugal ..... 

Russia 

Sandwich Islands 

Spain - 

Sweden . 

Switzerland 

•Tripoli 

Turkey.. 

United States of Oolomhia 

Venezuela.. . . 



Monetary unit. 



Morin r ~ 

Franc „ 

Boliviano 

Milreis of 1,000 reis 

Dollar 

Peso 

Peso 

Crown.....,*- 

Peso 

Piaster 

Franc „..„ 

Pound sterling 

Drachma „ 

Mark 

Rupee of 16 annas 

Lira 

Yen 

Dollar 

Dollar 

Florin 

Crown 

Sol 

Milreis of 1,000 reis 

Rouble of 100 copecks . . 

Dollar 

Peseta of 100 centimes ... 

Crown ; 

Franc... 

Mahbub of 20 piasters 

Piaster 

Peso 

Bolivar ....... 



Silver 

Gold and silver ... 

Silver 

Gold 

GoML 

Gold and silver ... 
Gold and silver . . . 

Gold 

Silver 

Gold..... 

Gold and silver . t . 

Gold 

Gold and silver . . . 

Gold 

Silver.... 

Gold and silver . . . 

Silver 

Gold.. 

Silver 

Gold and silver . 

Gold 

Silver.... 

Gold 

Silver 

Gold..... 

Gold and silver ... 

Gold 

Gold and silver . . . 

Silver 

Gold 

Silver 

Gold and silver . . . 



Value in U. 
S. money. 



$0 40,7 
19. 3 
82.3 
54.6 
1 00, 
91.2 
93.2 
26.8 
.82.3 

a&3 

4 86.64 
19.3 
23.8 

m 

19.3 
88.8 
1 00 
89.4 

40.2 
26.8 
82. 3 

1 08 
05.8 

1 00 
19.3 
26.8 
19.3 
74 3 
04.4 
82. # 
19.3 
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No. Z.— Weights and measures of foreign eountrio* as wed in commerce, with tqwoalmU in 

meamres mid weights of United Stake. 



Weights and measures. 



Almnde*.. 
Arroba ... 

Barile 

Caioay 

Cantor 

Catty.,... 
Chetwert - 
Fanega-.. 

Hectoliter 
Kilogram . 
Last ...... 

Lispoxm d - 
Mark. 4... 

Haimd.... 

Pfond.... 

Pocul.-... 
Quarter... 
Quintal... 
Saippouad 
Store..... 

Vara.*..-. 
Werst .... 



Country. 



Portugal and Spain 

Portugal and Brazil - . . . 

Spain and Mexico m 

Spain (liquid measure) . 
Kaples.and Leghorn 

Ceylon 

Bombay 

Madras 

Malta and Sicily ....... 

Leghorn (oil) 

China (tea) 

Russia . 

Spain and Mexico 

Buenos Ay res 

Prance 

France 

Bremen (grain) 

Hamburg (grain) 

Sweden (grain) 

Portugal (salt) 

Berlin and Hamburg. .. 
Holland 



Bengal . 

Bengal (English factory) . 

Bombay (spices) 

Austria and Bavaria 

Bremen and Denmark ... 

Batavia and Madras 

England (grain) 

Spain ..... — 

Holland.... 

England 

England (fish and meat) . 

Spain and Mexico 

Bussia — .... 



Equivalent United 
States measure. 



4£ gallons. 

32 poimds 12 ounces. 
25 pounds. '. 

4.25 gallons* 
12 gallons. 
545"poimds. 
560 pounds. 
500 pounds. 
175 pounds. 

88 pounds. 
14 pounds. 
5,95 bushels. 

1.6 bushels. 

3.7 bushels. 
2.84 bushels. 
2.20 pounds. 
80 bushels. 

89 bushels. 
75 bushels. 
70 bushels. 
17 pounds, 

$ pound, or 8 ounces 

avoirdupois. 
85 pounds. 
75 pounds. 
28 pounds. 
Impounds. 
1.3, pounds. 
135- pounds, 
8 bushels. 
96 pounds. 
368 pounds, 
14 pounds. 
8 pounds. 

33 inches. • 
3,501 feet* 



EUEOPEAN STATISTICS. 

The following agricultural returns of the Kingdom of G reat Britain 
me taken from the report of lYtr. B. Giflfen, chief of the statistical de- 
partment of the Board of Trade, London : 

The total quantity of land returned in 1880 as under aU kinds of crops, bare, fallow, 
and grass, amounted for Great Britain to 32,102.000 acres. For Ireland the returns 
obtained dv the registrar-general show a total of 15,358,000 acres, and for the Isle of 
Man and Channel Islands trie totals are respectively 97,000 acres and 30,000 acres. 

Thus for the whole of the United Kingdom the cultivated area was, in 1880, 47,587,000 
acres, exclusive of heath and mountain pasture land, and of woods and plantations. 

In Great Britain the" area returned as under cultivation lias increased by 126,000 
acres since 1879, and the total increase in the ten years since 1870 is no less than 
1,694,000 acres. Of this increase, about two-thirds, or 1,187,000 acres, were in Eng- 
land, 220,000 acres in Wales, and 287,000 acres in Scotland. 

Looking at the details of the various crops in Great Britain, I have to notice that 
the area under wheat in 1880 was 2,909,000 acres, or 19,000 acres more than in the 
previous year. The wheat area of 1879 was, however, the lowest on record since the 
returns were first obtained in 1867, and the present year's crop was grown on nearly 
591,000 acres less than in 1870. In some countries it is stated by the collecting officers 
that a favorkble autumn led to an increased breadth of wheat being sown, butlhe 
large number of unlet farms, and of farms where agricultural depression prevailed, 
appears to have caused much wheat land to be left in fallow, as will be noticed pres- 
ently. In barley there is a considerable decrease since 1879, when 2,667,000 jacres 
were sown* as compared with only 2,467,000 acres in the present year. Thejnfenor 
quality and the difficulty of securing the crop last year are stated by the^officers in 
some places as having caused this decrease, but it may be noted that the present 
year's acreage tinder barley is fully equal to the average of the last ten years. 

Oats were sown on 2,797,000 acres, or an increase of 5 per cent, over the area m 
1879, and these figures have only once been reached since 1867 ; but the other stock- 
feeding corn crops show a considerable falling off, beans being grown on 427,000 acres, 
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■ ■meoM^tM with 530,000 acres in 1870, and pease on 234,000 .acres, against 317,000 in 
1870, The imports of make, which compete largely with these crops, have somewhat 
declined during the past year, but are still more than double those of ten years ago, 
Taking, then, all the figures as to the com crops in Great Britain, we find their area 
■Mm^B7^ f 0dQ acres, or "a decrease of rather more than 1 per cent, from the previous 
year, and of 7 per cent* from the year 1870. 

As regards the green crops, we find an increase of 10,000 acres planted with pota- 
:fa>m, and the area, 551,000 acres, is nearly equal to the figure- of ten years ago* Tnr- 
i^^irifid'iswedw^ere returned as grown on 2,024,000 acres, a small increase from 1879, 
^di'iiiMgolMeh^r a decrease of nearly 0 per cent, front last year; cabbage, kohl- 
rabi, <&c, of 4 per cent.; and vetches, lucerne, and other green crops of more than 
•15 pejr cenfc^; the acreage this year being only 380,000, making the total area under 
green crop 3,477,000 aeres. or 2 per cent, less than in 1879. Green crops, on the 
Whole, have shown little change during the last ten years, but the present year n 
figures are less than in any year since 1868. Flax has increased somewhat from the 
. average of the last five years, but the area, 9,000 acres, is still less than half the 
acreage grown ten years ago. Hops were planted on 07,000 acres— -about the same 
area as in 1870. 

Bare fallow in Great Britain has farther increased from 721,000 aerea to 812,000 
acres, and has this year taken a larger area than in any year since 1870, when there 
were only 610,000 acres- in fallow. The depression in agriculture and tile number of 
farms unlet and temporarily farmed by their owners are stated by the collecting offi- 
cers as the eMef reasons of so much land being uncropped, and the foul state of the 
land is also ^ noticed in some districts. ' 

Oi'ehards in Great Britain again show a satisfactory increase, their acreage being; 
this yea* returned as 180,000 acres, against 175,000 in i879 and 165,000 in 1878. Mar- 
ket gardens have also increased from 41,000 acres to 44,000 acres, and the collectors 
report both with regard to orchards and market gardens that there is a growing 
:^-maM : -^/.&Eit- and vegetables, especially in the neighborhood of towns. The 
'^■^c^s&x^^iiJM elimate for fruit-growing must always, however, tend to restrict 
; ^ &e exten«^ of fruit plantations except in naturally favored districts. 

Turning now to the various kinds of live stock, there appears to be a slight decline in 
^ftjgfei^ittttiW horses, caused, it is stated; by the number of unlet farms, and also a de- 
crease in btfood mares and young horses, for which the demand has not been so great 
recently. Moreover, the stock of horses had increased up to last year, when the num- 
bers were larger than in any year since 1870. The imports of horses from abroad 
were 20,000 in 1878, 15,000 in 1870, and only 0,600 in the first eight months of the 
present year. As regards horned cattle, milch cows have decreased less than 1 per 
cent., but other cattle show an increase of nearly 2 per cent., so that the total num- 
ber of horned cattle in Great Britain is, this year, 5,912, 000, as compared with 5,856,000 
m 1379, Sheep in the country have suffered an important decline of neariy a mill- 
id% eMefiy owing, the collectors state, to the losses by disease ; and lambs have also 
4ecceasod more than half a million; partly, it instated, from the weak condition of the 
ewes. The stock of sheep and lambs is now only 26,610,000, which appears to be a 
very insufficient number, considering the additional permanent pastures of late years, 
vlt may be reuiarked that these great losses in sheep and lambs have occurred only in 
England and Wales, the counties of Scotland with few exceptions showing a small 
increase in sheep and a considerable one in iambs, while the northern border counties 
jd^Etxglaod have also escaped in great measure. Pigs have further decreased by 
$$$b&?&incQ 1870, and by 483,000 since 1878, the competition of American bacon being 
M$00M] make, pig-keeping less profitable than formerly, while, as before mentioned", 
t& sanitary regulations in populous places tend also to diminish their numbers. 
; "-passing now* to the figures of the crops and live stock in Ireland, we find that the 
;^|^^s !a»pf much the same nature as those in the returns for Great Britain. The 
cultivated area is slightly larger than in the two last years, being this year 15,358,000 
.: .aB^rte against 15,336,000 acres in 1879, and 15,345,000 acres in 1878. It is true that 
before 1877 the cultivated area averaged 400,000 acres more than these figures, but 
It&e ^-^|>i^eiii-:deeline was caused by a separate heading being made in the return of 
. 1877: for |* barren mountain land/ 7 some of which had often in previous years been in- 
cluded under the head of '"grass," in consequence of having some live stock on it 
When r/fche /ietp£n« were collected. As regards corn crops in Ireland, there is little 
change to notice from 1879, the increase in the acreage of oats counterbalancing the 
^eni'ease in Whe&t and barley, 

. . There has, however, been a considerable decline in the area of corn crops since 1870, 

when they covered 2,173,000 acres, as compared with 1,766,000 at the present time. 

Coming to green crops, we notice a farther general decline in the acreage of almost all 
i^^^psi Potatoes were planted in 821,000 acres, against 843,000 acres m 1870, and 
^^toO a^es m W?&. f ' 'Tftcnipa occupied 303,000 acres, against 315,000 acres last year, 

ffltek the total acreage of green crops -amounts- to less than a million and a quarter, aa 
/eomgared with a million and a half ten years ago. Flax was grown on 157,000 acres, or, ; 
4M^0mn^: latere than in 1879. Rotation grasses show a small decline, and permanent • 

grasses an increase, the area now amounting to 10,261,000 acres. 
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As regards live stock, we find a decrease in every description from 1879, hut (is re- 
gards torses and cattle the number are still fully equal to those of ten years ago. In 
sheep, however, the decrease of nearly 500,000 from last year leaves the number little 
over 3,500?000, and pigs too are less by 20 per cent., there being now only 849,000, 
against 1,072,000 in 1879, and 1,459,000 in 1870. * 

AUSTRALIA. 

It appears from the various colonial accounts that 2,750,000 acres of land in Austra- 
lasia were under wheat in the last harvest ; being two and a half times the area under 
wheat there ten years ago, and within 300,000 acres of the wheat acreage of the United 
Kingdom. 

The produce, moreover, which last year was only 10 bushels j>er acre, was this year 
tnore than 13 bushels, or about the average produce in the United States, the largest 
wheat-growing colony (South Australia) yielding 10 bushels to the acre, Victoria 13 
bushels, and New Zeland as much as 28 bushels. Barley is not yet an important crop 
hi Australia, but its acreage was this year 136,000, against 80,000 in 1879, Viotoria 
and New Zealand having both doubled their area under barley, and the produce 
averaged 25 bushels per acre. Oats were grown on 565,000 acres, and yielded about 
31 bushels per acre, the produce of New Zealand averaging nearly 40 bushels an acre. 
Maize is grown almost entirely in New South Wales and Queensland. The area under 
that crop in the former colony was 135,000 acres in the present year, and the produce 
35 bushels to the acre, or nearly 6 bushels more than in the United States, 

Potatoes occupied 103,000 acres, and the produce was 418,000 tons, or more than 
four tons to the acre, the average yield in New Zealand being between 5 and 6 tons. 

There is little change in the acreage under vineyards in Australia of late yearn, 
13*000 acres being this year under vineyards, from which 1,800,000 gallons of wine 
Were made. About 17,000 gallons of wine were imported Into the United Kingdom 
fmm Australia in 1879, and New Zealand and Tasmania also consumed some of the 
surplus produce of the wine-making colonies. 

As regards live stock in Australia, in the absence of this year's returns for two im- 
portant colonies, Queensland and New Zealand, we are unable to make a very close 
comparison with past years, but in Victoria we find a small falling off in cattle and a 
larger one, nearly three-quarters of a million, in sheep, the number of sheep in Vic- 
toria being now less than in any year since 1864. The decrease in the number and 
acreage of squatting runs of late years, owing to more land being cultivated, is no 
doubt the chief cause of this decline. 

In New South Wales, on the other hand, there is an increase from last year's figures 
in all descriptions of stock, and especially in sheep, of which there are now 29,000,000, 
or double the number in 1870. 

The approximate number of live stock in the whole of Australasia for the present 
year was, of horses, 1,050,000; homed cattle, 7,510,000; sheep, -65,400,000; and pigs, 
810,000. 

ROUMANIA. 

The following account of agricultural methods and customs is taken 
from the report of Consul-General Schuyler to the Department of State, 
and may be found of interest as illustrative of the cultivation of the 
country bordering on the Black Sea and the Danube Biver, which has 
been, since many years, the granary from which Western Europe drew 
supplies of grain in times of failure in their home crops- 

lu 1873, the latest year for which we have any statistics, the cultivated land in 
the priucipality was divided as follows : ^ 

SMzeaiHlianeorn).^. ........ Ho&$X 
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Thcaverage annual agricultural production of Roumania is estimated as follows: 



Maize (Indian corn) .... Mela.. 42,397,000 

Barley " ■ t ? 0 -- 28.543,000 



S*r;r;;;;;;;;;;;;;;;;;;;;;;;-; t— »™> 

Millet -^//^/™"!^^"":;";;";;"""do""'" 



BuckwL;;r/;;;/;///;/;;.;;;;;;;;;;;;;;-;-- ^gr-Sffi 

pSSS dterta ' :--:::::::::::::;::;: P ou d n 0 d 8 :: is,^;! 0 

w»l;!° es • do.... 51,378,000 



Flawed:;;;:;;;:;;;;;;;;;;; ......do.... 4,985,000 

Tobacco " f'— J'g^'Sffi 

WW (1 ° 1,978,000 

- gallons . . 35, 000, 000 

^™l m ™ WS ^Pasture lands in Rouniania are estimated to cover six and a half 
million acres, and the average yearly production of hay is valued at two million 

fcSS?! 1 ^ 1 methods employed in Roumania, I allow myself to quote the 
following passages from an article which recently appeared in the London Times 
£B3f?» WaB W ^ n by Mr - E ' M - Grant > au American civil engineer, who has 
attention 1 *K5? *°\ m< i wL ° has S iven the subject the most careful 

attention. He obtained much of his information by direct correspondence with trust- 

r^Jfflonf r ° ,lgh0Ut th6 C0Untry ' aM W«"*rt«Ma1. cX* I thinVbeS- 

fJT»w^o^i > ? Tt f/ theplo J wia ^ done in Roumania is performed with the primitive 

KSif 1 of a tree with a piece of iron as a point to penetrate the earth. 
nf t oSf* 1 e ? 60t ?f 8 ^ h a # owia > of course, to break up the ground, turn over halt- 
ed TmoffinZw * h f^ e ^ alfin , luffi ^ 7 Mch - are left ^ivxnk, instead of a 
St ^jSKJi a8 A°? b ? tho motan implement, which insures a fresh surface 
Tiurnea up to the light and heat of the sun at each plowing. 

aa Jt fEISH 8 ^ 1 ? th ^ t hese rude tttensils caQ ea8il y 1)6 ^paired, as thev always 
S2^?.«rt t0 ° ls necessary for this purpose; whereas if the cast-iron 

?n^ «I?^« ^Placed. This objection could be met by establishing village 

imKi iiH al i °f the ^ part8 o { *&™, and also by sending'Wplicates with each 

JBS^JS^VSlS?? T al d0 * rt ?, havo yet beenlstablished, there still 
remains a good deal of force in the peasant's reasoning. The lanre nronrietori how 

in Mobia ™> nave introduced large n £nW of " modSpW\S; 
"ftSSSUST m * 6 C0,mtry ' but tbe ^ eater J? art of tbo8 » 43ed come 

+w% f^ers assert that the English plows are not adapted to their countrv md 
SSlS^rfliSJrf? * ■ V° r V soUof Ko«mania, and SSSSMS 
•SS^<Sr?if?^ W tnem - En S U8h n* 8 ^ if W desire to 

S ^nd »,« w?n, L f?i 1 8ll0u3d 1 96nd ontpracticaf experts to study the natareof 
a&fo the Stf** 80 as t( > be abl « 'to produce an implement suit- 

• • are five 8team P lows in Roumania, but their ffreat cost 

Saces 2 the St! *SS5S ™ nt ° f ? gula f system8 of draina * e to remov& w% 
weak bWd?«, wl& Ti 1 ? h S6rve . a l tra ? s t0 imbed the nnwietiy machines, ana the 
S5SS fron ? ot lXTr t6nt i° be ? tbe Y? ight of tlie apparatus when being 
SEwlfl locality to another, all combine to render the prospect of the 

— ns a 

newW^S^r^fi?! 8 - 01 ^ 8 untira f he <i S^ain in the principality; hence the 
S2to hTfi^,^?S m n mSH £ ile8 near tbe tillage; and as the old way ot 
Sherf ^S^SS aegrw iV. wl * hlM ? M8 wa8 &°ti* slow and wasteful, the steam 
of Sn/Sl^^ 

nearly ••S'afM^!!^!*^^ ^T' and .? re now 80 8 eneraU y distributed that 
dXered 150 X^ffS m « thrashed by machinery. Mr. Lee has 

nSn^^^^ mannicture,ana he states that 

neariy an ottuose muse in Roiunama are made in England. 

a ^iir^M^i:zT^ e property of pe l ons enter tbe b ^«« a « 

SSCS 818111 for a P er contageor for a sum of money, 
seed jfsonfet^^ means universal in Roumania. In theii absence the 

« ^T*. , -f? T W 1 e , 8 °°T«ed by the time-honored custom of draceine a tree-tot> behinfl 

mSwidfreSfro^ 

meuow andtree from lumps, stones, or old stubble. Where neither of these syatema 
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tUe if^isplowed, and the plow, there- 
iore, coveis it -w itli the iurrow. This is the general custom in Bulgaria. The use of 
tolls or sowing; machines to coming into fashion, as it will be seen above 188 of them 
being, used m the principality in 1877; but with these machines the land TouMbe 

Th^fn^Si 1 ^ m ° rU01 ' t0 ^ thG smooth aud ™« Planting of the seed 
The amount ot seed sown per acre in Roumania is excessive: and, in fact it isnearlv 
double m quantity that used in the United States. This i naffilly enou<rh detract 
to a serious extent from the legitimate profits of the farmer, « SS ZSs% not only 
BffSSft? 10 CT r d T of ^ estall P ff grain interferes with their proper growt? 
SSin^ ™tvJ^?n ™ c * m SV™hzblY came in vogue before the process of harl 
S ♦! • ™y? nt ? d > and when;the grain was sown broadcast and then plowed under 
oflhiXT^^^^ The half furrow, halAimpyaction 

Wrh* Si' 1^^ larg6 P ^ rtl0U o£ *¥ se ? d ex P° 8ed t0 view > and it; ™» picked up 
% .^^r portion was so deeply buried that it never came to the surface. 

S D + wT Clm ^ *? hiewitl1 wondrous tenacity, and it is probably to the above 
lactstnat Roumania farming owes its wasteful system of planting crops. 

IflWwwl £fX£ o 5 rr ed f ° r + the P rinci P al ^n in this country is as fol- 

Iif in f ' 2 bushels 27 quarts per acre ; rye, 2 bushels 27 quarts ; barley, 3 birah- 
SrS ^ uarts ? oats ; 3 oushels, 10 quarts; maize, 13 quarts; buckwheat, 26 quarts; 
millet and other small grains. 13 quarts per acre. The cultivation of the crops of 
maize and potatoes (which need considerable care between the planting and the har- 
vest) is very slack. There is none of the "shovel plows" used by all the farmers in 
Amencaior clearing the weeds and grass from the spaces between the rows, which 
render the hoe nearly useless, so perfect is their operation. Tho peasants use heavy, 
awlcward hoes, of native manufacture, and, as the labor of raising this cumbrous 
implement for a chopping cut is no slight one, the number of such cuts per day is not 
very . extensive, and, as a natui'al consequence, there i s much choking of tho crops by 
and -a proportionate redaction in the product of the land. In handling the 
hay and other crops, the laborers use wooden forks, made from forked brushwood, 
which enable them to take up about one-half the quantity raised by a farm hand in 
America with light steel-pronged forks with hickory handles. In digging the potatoes, 
when the^roji has matured, awlcward iron shovels, made by gypsy smiths, take the 
place of the hve-pronged, light steel " potato-hook" used universally in tho United 
States— an implement which digs twice as fast as a shovel, and cuts and mars the 
potatoes themselves very much less than its gypsy-made predecessor. When reaping- 
machines are not used in cutting the grain crops, the old fashioned sickle is em- 
ployed. 

" The self-binding reaping machine is looked forward to by the proprietors here as 
the means of securing their crops in good season in future, as the pea»sants generallv 
refuse to lure themselves to bind behind a reaping nmchine of the old style. They 
insist upon being employed to cut the grain as well as to bind and 1 shock 7 it. This 
unaccountable peculiarity in the labor question in Roumania has prevented the more 
general introduction of reaping machines. The self-binders will also enable the pro- 
prietors to raise much larger areas of grain, as at the present time their operations are 
seriously curtailed on account of the great difficulty of procuring harvest hands at the 
proper time, in order to secure the crops in the best possible condition." 

CONCLUSION. 

Ill conclusion, I "would respectfully call your attention to the fact that 
the business of this division is increasing each year. The demands of 
the public press and agricultural associations are increasing not only in 
numbers but in variety of inquiries, and I would suggest that the force 
of the division and scope of the investigations made by us be materially 
increased. The value of lands, the rate of wages, and the market faeili- • 
ties of the different sections of the country are matters that require a 
much more thorough investigation than we have been able to give to 
them. 

The monthly report of the condition of the crops and the investiga- 
tions made for members of Congress and other persons interested in 
agriculture have been made as usual, and the work of the office has been 
satisfactorily done by the efficient clerks under my charge. 

CHARLES WORTHI^GTON, 

Statistician. 

Hon. George B. Loring, 

Commissioner* 
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REPORT OF THE ENTOMOLOGIST. 

Sir: I have the honor to submit the following report of the investi- 
gations carried on by the Entomological Division of t he Department of 
Agriculture during the past year. These researches have been briefly 
as follows : 

The investigation, of insects injurious to orange trees lias been con- 
tinued. As it was found early in that investigation that by liar the 
greater part of the injury caused, by insects to citrus fruits is due to 
scale insects {Ooccidae), an especial study has been made of that family; 
and the inquiry has been broadened so as to include a study of all scale 
insects infesting cultivated plants, especially fruit trees, in the United 
States. Many of these are described in this report; but there is a far 
greater, number in the collection which we have studied, but which I 
have been unable to describe for wan| of time. 

A series of experiments to determine the most practicable way of 
d&sifoying scale insects has been conducted. The results of the more 
important of these experiments are given hi this report. 

In the course of the investigation of scale inseets, a study has been 
.made of the parasites of the members of that family. Of these, thirty- 
one species have been bred, twenty-seven of which, all of the order of 
Hymenoptera, are new to science. As my assistant, Mr. L. O. How- 
ard, is making a special study of the parasitic Hymenoptera, I referred 
'these parasites to him, and he has prepared a paper in which they are 
described, and which I submit as a supplement to my report. 

In addition to these special investigations, various insects of eeonom io 
importance have been studied. Accounts of nearly fifty species of these 
are given in this report. 

I have been assisted in my investigations throughout the year by Mr. 
Jj. O. Howard, Mr. Th. Pergande, and Mrs. Anna B. Comstock; and 
during a part of the time by Prof. 0. H. Femaldand Prof. W- Trelease. 
Mr. Howard has aided in the preparation of the report and in the gen- 
eral work of the division; Mr. Pergande, in the care of the insects bred 
in my office, and in making biological notes upon them; Mrs, Comstock 
in the general work of the office and in the preparation of the report ; 
Professor Pernald in the preparation of the report, and Professor Tre- 
lease in making experiments with remedies. The figures illustrating 
this report have been drawn from nature by Mr. George Marx and Mrs. 
Gomstoek. 

Besnectfally sttbmitted 15 th June, 1SS1. 

J. HENBY OOMSTOOK, 

Emiomohghi, 

' , GdmnHsdmier of Agricifflwre. 
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PARTI. 

MISCELLANEOUS INSECTS. 
THE SUGAK-CANE BEETLE. 

(Idgyrus rugiceps LeC.) 
Order, Coleopteka; family, Scaeabaeidae. 

A stout Mack beetle 17 millimeters (0.6 inch) long, boring into the stalk of sugar- 
cane under the surface of the ground. 

' This, the most serious insect enemy of the sugar cane known in- the 
United States, has created great anxiety in those localities in which it 
has become destructive. We, therefore, have made an. effort to learn all 
that is possible respecting its life history, and the most practicable ways 
of preventing its injuries. Much, however, remains to be discovered: 
and this account is published for the purpose of placing before the sugar 
planters what is known, respecting this pest, and to indicate the lines of 
investigation which it is important should still be followed. 

It is hoped that those who have opportunities for making daily obser- 
vations, and who are really the ones most interested in the matter, will 
help us to clear up the life history of the insect, and will aid us by con- 
ducting experiments in protecting their crops from its ravages. 1 The 
department will do all, in its power to accomplish these ends: but its 
efforts can be greatly facilitated by the co-operation of those planter? 
whoso neMs are infected by the beetle. 

; The principal source of our present information respecting this insect, 
in addition to what lias been learned through correspondence with plant- 
ers, is the results of an investigation made during the month of March, 
1881, by my assistant, Mr. L. O. Howard, who was sent to Louisiana bv 
the department for the purpose of studying this and certain other im- 
portant insects. 

HTSTORY. 

. The cane-beetle was first scientifically described by LeConto, inl8T*C, 
from specimens received from Georgia, and has since been known to col- 
lectors as rather a rare Southern insect. It has occasionally been known 
to economic entomologists as slightly damaging corn, and we believe 
h a « also been found to injure grasses (American Entomologist, 
S«JuL P^ can T bo do*** but that it was known to planters in 
+ flil ™ y 1* Lom5 ?a n », as a sugar-cane enemy in years previous 

* but tI 6 aro nmh } 6 to fin(itli at anything was published about 

t 1 at the time. It seems to have been unnoticed for a long term of years, 
untihn 1870 it again appeared about Franldin. The plantation owned bv 
Mi. L. fewamsteadt was injured to some extent thatyear, and still more 
Z fl^S * ollow ^f yews. In 1879 the loss was slight, but the beetle 
was found over quite a large extent of country. In the spring of 1880, 
!SS ^ e ^ arkab ^ 0Pf n winter, the beetle appeared in force It dam- 
S,^ 1 ^ f a ^ Stea mf S cr0I> to th& extent probably of a loss of 200,000 
™ 8 T f r f^| ar - n * h * C ™P» «Po» the plantation of Messrs. Edouard 
Si PL^S^S" 168 ?f alk <*, Daniel Thompson, and many others, 
« an i g o ° f miles or 80 of ^ankhnf were also damaged to 
a greater or less extent, but none of them so severely as that of Mr. Swam- 
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steadt. This gentleman calculates that his loss in three years from the 
beetle has reached $25,000. The beetle was mentioned in the last annual 
report of the department under the head of "Notes of the vear.» 



DESCRIPTION OP THE BEETLE. 



; flie largest specimens of the beetle will measure live-eighths of an 
inch m length, the smaller ones somewhat less. The color is jet black 
when fally matured, the individuals which have just metamorphosed 
being somewhat lighter. The head and fore part of the body (thorax) 
appear smooth, but with a hand-lens the head, is seen to be roiurhlv 



shagreened, while the thorax is covered with minute, round, impressed 
dots, lhe hind body {abdomen) is covered by the wing-cases (elytra), 
which have severallongitudinal impressed lines, and also many impressed 
dots, such as are seen on the thorax. The front legs are broadened and 
the middle joint {tibia) is spread out fen-like and lias four large tooth- 
like projections. • ° 



METHOD OF ATTACK. 



-.. The beetles make their appearance in early spring, and, as the expe- 
rience x>t the present spring has proved, if the cane is not yet up and 
ready for them, they will bore into the stubble and may also work into 
the seed cane ? where their injuries are greatly to be feared, as they will, 
preferably, without doubt, take the eyes to any other portion of ' the - 
hard cane. Mr. F. Dumartrait found several of the beetles working in 
stubble upon Mr. Swamsteadt's plantation on March 17, this being their 
first noticed appearance in this season. In previous vears, however, the 
presence of the beetles was first indicated by the withering of the ton 
section—the bud leaves of the cane— after it was well up. These leave*s 
finally died entirely, and with but slight effort the section could be 
pulled out. Such stalks, upon examination, showed the beetles in 
greater or less numbers below ground, burrowing to the center, in manv 
cases being entirely concealed within the stalk, in others with only the 
head and thorax buried. So abundant were they last season that no 
less than 57 were counted in an 18-inch section of 'a row, and they often 
averaged 13 to a single stalk. In May and June they were observed 
flying very abundantly at night, and the testimony that they were 
greatly attracted by light seems to be irrefutable. They were reported 
to have left the cane entirely and to have disappeared 'in late June bv 
many planters, but upon Mr. Swamsteadt's place they were found all 
through the summer, though the damage grew less as the cane grew 
larger and tougher. One specimen was found alive in seed cane as late 
as December. 

In many fields where the beetles had not been remarkably numerous, 
after their disappearance in June the cane suekered so well as almost 
to repair the damage done by them. In others, however, all eane was 
completely killed, and in some cases it was plowed under itf midsummer 
and the fields planted to corn. In such cases it is worthy of remark 
that the beetle destroyed the corn in the same way that it had the cane. 

EARLY STAGES OP THE INSECT. 

.It was considered as among the probabilities that the earlier stage!-' 
of the beetle (of which the first is undoubtedly a white grub living 
under ground upon living or decaying vegetation or in rotting wood) 
would be found at the roots of the cane, and our corespondents were 
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y^ttegtecl to search for ikm- there. As w answer to this request came 
%l$mber of pupae found about cane roots, from several gentlemen, but 
these upon being' reared to the adult state proved to be an allied 'Sca- 
rabaeid beetle {Phylhpha^a glabripennis IjeO.), which has never been 
known to injure eane. Mr. Howard made a most thorough search for 
the earlier stages of the beetle. In the earth at the roots of the cane 
two species of Searabaeid larvae, or "white grubs," were found, but that 
they were the larvae of the cane-beetle is very improbable, from the tact 
that the same two species were also found in Plaquemines Parish, where 
the beetle is unknown ; and that they injure the roots of the cane to any 
extent is also negatived by the fact that they were also found as abun- 
dantly in the soil of the "headlands" or "turn-rows," and also in the 
lawn in front of the house, as well as in land grown to cow pease last 
season- It is probable that these larvae will be found to be the young 
of the. beetle mentioned ^bove, PhyUophaga gktbripemm, and perhaps 
of Jjwhnoistema fusca, var. ptincticolUs, which was also found by Mr, 
Howard alive and hibernating in the earth among the stubble." The 
soil in every condition of cultivation in injured localities was carefully 
examined, with no results so far as Ligyrus was concerned, and we can 
say with considerable certainty that the insect in any stage of growth 
is not to be found in the fields during the winter. The most natural 
upposition after this conclusion is that the metamorphoses are under- 
gone in the surrounding swamps, and that the adult beetles make their 
appearance in early spring and fly to the cane plantations. 

But contrary to this conclusion is the following fact: On May 22 Mr. 
W. J, Thompson, of Calumet plantation, Bayou Teehe, sent to the de- 
partment, among other insects collected at the roots of cane where the 
oeetles were very abundant, a few very young white grubs, of a species 
different from any sent by any other correspondent, and also differing 
from any which have been found since. These were placed in a breed- 
ing-cage under roots of grass. On August 2 one of the grubs was ob- 
served to have changed to a pupa in an oval cavity two or three inches 
below .the grass roots, and on August 2d a crippled beetle was found in 
the cage, which, though badly deformed, Seems without doubt to be a 
true cane-beetle. Of course this single instance needs confirmation, 
and we would earnestly request that during the months of J une and 
July search should be made among the roots of cane, and that all white 
grubs found be forwarded to the department for rearing. 

CHARACTER OF FIELDS MOST INJURED. 

3ft was puzzling at first to account for the fact that the injuries of the 
beetles were confined to certain sections of fields, or to plantations the 
surroundings of which and the method of cultivation in which seemed 

jS SSy^ ,Secti ?? s > *f fc ife noticed that there was 
quite a marked different m the character of the soil, that of the 

S?wE 01 t^? S Um ® moi ; e sa ndy and friable, while that of the other 
c °n«non, heavy, clayey, alluvial soil-soil in which the 

finSintL P « 6r Th« 0 ? ft tonm ¥ lt ^ ver 1 would at once reject the idea of 
SESS&S^fft / fl e former, found only upon the highest parts of the 
plantation, is soft and loose, easy to burrow in, and when examined is 
2 teemmgwith insect life. Mr. Swamsteadtf s plantationT^ > one 
fSStSSS^S rem ^able for this peculiarity of the soil; while all 
the testimony so far gathered upon this point seems to confirm the fact 

chaxnct|L^ US 8 * exclusive1 ^ 011 tmii S lwn >n soil of this 
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Qw of our correspondents made mention of the fact that previous to 
1880 rattooii cane had been principally damaged, while jh that vi&ar 
both rattoon and plant were equally eaten. This tact it was which first 
suggested the idea that the beetles bred at the cane roots, and, hjher- 
gating in the stubble, naturally first appeared there and did most harm. 
The explanation of the tact probably is, however, that in ordinary sea- 
sons the beetle appears before the cane is up, and takes to stubble as 
the only food appearing. Last year, however, the cane being so very 
forward upon the appearance of the beetle, both stubble cane arid plant 
cane were at his disposal. 

REMEDIES. 

Until the earlier stages of the beetle can be more fully studied than 
they have been, we shall have to confine our energies to destroying the 
adult insect.. The first method of destroying it is suggested by the 
readiness with which it is attracted to light; the testimony that it is so' 
attracted being very conclusive. Hence we shall advise the use of trap 
lanterns. It li as been urged in many cases that the use of these lanterns 
attracts from surrounding plantations many more insects than are de- 
stroyed; but even supposing this to be true, it would only be neces- 
sary to secure unity of action among a tew neighboring planters having 
' the same interests, arid the results would certainly far more than repay 
the expenditure. It is a very easy matter to experiment in this direc- 
tion, and such experiment should be made. The success had with trap 
lanterns in Central Texas, in protecting the cotton crop from eotton- 
worins and boll-worms as mentioned in. the Report on Cotton Insects, 
p, $0$ (see also Annual Report for 1879, pp. 330-332) would seein to be 
a surety for their probable success here. The form of lantern in use 
there is very simple. The whole apparatus consists of three pieces: 
1st, a shallow tin pan 15 by 10 inches ; 2d, a common kerosene lamp 
with a half-inch wick and large enough to bum all night ; 3d, a com- 
men lantern top large enough to place 'over the lamp and protect it 
from wind and rain. The lamp is placed in the middle of the pan and 
the letter filled with water, on which has been put a small quantity of 
coal oil. The whole thing is placed upon a post high enough, to be 
above the top of the crop. The cost of a lamp is 00 cents, and the cost 
of burning it and labor about 35 cents a month. A great many patent 
lanterns have been devised, many of them very complicated, but the 
simple ones seem to work just as well. A simple closed tin receptacle 
for oil, with a wick tube and soldered to the bottom of a pan, the whole 
mounted on a stake which can be driven into the ground) is often used. 
It will not be necessary to figure any of the lanterns which have been 
p^tented ? as any planter can devise one on the abo^e principle which 
\yil! nieet all requirements. There is no doubt whatever but that the 
very best substance to put into the pari is water, with a tablespwnfti 
or so of kerosene oil. If a beetle, in the course of its flight about the 
la$*p, once falls into the oil on the surface of the water, its death is 
a^nred. The water is used simply to economize the oil. 

Considerable has been said among the planters of the Teehc region 
with regard to the use of lime as a protection against the cane-beetle. 
In fact we learn that this substance was placed by one planter around 
the roots of infested cane during the summer of 1§80, with the appar- 
ent effect of driving the beetles away. But as they also disappeared 
about this time upon plantations where this substance had not been 
iised ? the experiment cannot, rank as a conclusive one. Many planters 
have signified their intention of experimenting with this substance th§ 
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present season, and one sowed a quantity of lime with his seed cane as 
he planted it jast fall, with the idea of keeping the 'beetles away, hut it 
seems probahle that its influenee will have become dissipated by the 
time the beetles make their appearance. It will be best to postpone 
the planting of the infested portions of the field until spring, and then, 
it is possible that the sowing of lime with the seed may prove of bench t. 
To experiment with lime upon stubble cane, it seems .to us that it should 
be sown as soon as the cane begins to appear above ground. 

THE SUGAR-CANE BOKEK. 

{Diatraea sactliaralk Fabr.) 

Order, Lepidopteka ; family, Pyralidae. 

Boring into tlio stalk of sugar cane and making a longitudinal burrow from 2 to G 
inches long, a white oylincfrical larva, over an inch long when full grown, transform- 
ing withiji the burrow, and eventually becoming a > light- brown, moth, expanding 
about an inch and a quarter. 

HISTORY. 

For many years the sugar-cane borer has proved very destructive to 
cane in the West Indies. Several of the earlier writers upon cane cult-' 
'uro mention its ravages, which appear to have been particularly marked . 
in the Windward Islands, especially in Guadaloupe, hi 1785 and 1780. 
'The "borer moth was first scientifically described by Fabricius, in 1793, 
as Fyralis aacefoaralU (Ent. Syst, III, ii, 338), and was afterwards re- 
described by Bev. Lansdown. Guilding, a resident of Saint Vincent, 
Windward Isles, as Diatraea mechari> in an essay upon the habits of the 
borer, for which he was awarded the Ceres gold medal, of the London 
Society of Arts (Trans. Soc. Arts, XLVI, 143). About 1850 the borer 
appeared in Mauritius, and was the occasion for an article upon its 
hali)its by Westwood, in the Gardener's Chronicle (1856, p. 453). 

Of late years we have heard of serious damage by what is in all proba- 
bility the same insect in British Guiana. Miss Ormerod, of the London 
Entomological Society, has written two papers upon this and the Cole- 
opterous borer, Calandm pahnarum (see Proc. Loud. Ent. Soc, 1879). 
She makes reference to reports upon the borer by Mr. Im-Tlrann, cura- 
tor of the British Guiana Museum, Georgetown, but which we have not 
yet seen. 

We are indebted to Professor Fernald for the information that in. a 
paper just published Zeller adopts the genus Diatraea and describes 
several species from South America,, but states that Fabricius's descrip- 
tion of mccharaUa is so general that it will apply to several of them. He 
therefore drops Fabricius's name altogether. In the absence, however, 
of a more correct specific determination we prefer to hold to the old. 
name. 

In the United States the borer appears to have attracted but little 
attention, and we cannot find that any articles have been published 
upon it. That it has existed in Louisiana, however, for many years is 
beyond doubt. Dr. J. B. Wilkinson, of Plaquemines Parish, states that 
in. 1857 the borers were very abundant along the Lower Mississippi, the 
crop upon one plantation being utterly destroyed, as the canes broke to 
pieces without cutting. He also informs me that one of the earlier writ- 
ers upon the West Indies has recorded the observation that they were 
abundant only upon plantations near the sea-coast, and says that ho has 
noticed the same thing in our country,' 
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■ The borer was first received at the department in 1878, from W. W, 
"S^oS As8um P* lon ? T h0 evidently considered it a rarity! and in Octo- 

SSiJSS a il« C 1 ° lld s ^ e ? lmen was received from the same gentleman. In 
February, 1881, a single worm taken from seed cane was forwarded bv 
»r. Wilkinson, with the statement that it had considerably damaged 
his crop m the previous year. From the observations of Mr. Howard 
during his trip m March, and from information gathered from, ot'ier 
sources, we may state the following concerning the habits and life his- 
tory ot the borer. 

HABITS AND LIFE HISTORY. 

In early spring the parent moth lays her eggs upon the leaves of the 
young cane, near the axils, and the young borer hatching in the course 
ot a, tew days, penetrates the stalk at or 9 near the joint, and commences 
to tunnel upwards (invariably!) through the soft pith. The eggs, which 
however, we have only seen upon corn, are flat and circular, (one- 
twenty-fifth inch) in diameter, and are white when first deposited, turn- 
ing yellow as they approach the hatching point. The growth of the 
"borer-worm" must be very rapid. 

- The very closely allied, if not identical, corn-stalk borer which is 
treated m the next article, under the disadvantage of dry food and cool 
temperature occupied but 30 days in the larva state, and in midsummer 
in the bouth the growth will probably be much more rapid. The borers 
are quite active, and occasionally leave their burrows and crawl about 
upon the outside of the stalk, seeking another place to enter. This ac- 
counts for the numerous holes, differing widelv in size, to be seen upon 
the outside of a badly-infested stalk. The full-grown borer is about an 
ineh. long, rather slender, nearly cylindrical, and cream white in color, 
with a yellow head and black mouth parts. 

■ , We have, however, only seen the hibernating larvae, and it will per- 
haps be found that the summer borers are furnished with black spots. 
Upon attaining its full size it bores to the outside of the cane and makes 
a large round hole for its future cxit—a hole which is usually at least 
fjmm (one-fifth of an inch) in diameter. It then retires into its burrow 
and transforms a short distance from the opening into a slender brown 
pupa, three-quarters of an inch long. The pupa state lasts but a few 
days, and then the moth makes its exit. The moth has a spread of 
wings of about an inch and a quarter, and is of a light grayish brown 
color. With the female moth the hind wings are of nearly the same 
color with the fore wings, but with the male the former are silvery white. 

It is impossible to estimate, at present, the number of broods, but 
there are several in the course of the season. Where the insects Imve 
been abundant, towards the end of the season the canes present a sadly 
damaged appearance; in some of them every section has had two or 
three of the borers at work, rendering them, of course, worse than use- 
less. It is to be observed also that even in canes in which but one or 
two of the borers have operated, the other joints are very apt to become 
diseased, and seed cane which has been tunneled by the worms natu- 
rally mildews and decays much more readily than the sound cane. 

AJVIOENT OF DAMAGE. 

Last year (1880) the cane-borers were very abundant in various parts" 
of Plaquemines Parish, and we also heard of their presence in Assump- 
tion and Saint Mary's Parish. On questioning several planters in the 
latter parish, it was learned that the borer has been known there for 
16 A _ . 
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years, but lias never been sufficiently abundant to attract especial atten- 
tion, and most of the planters knew it only by its holes in the cane. The 
very early spring of 1880 and the open winter which preceded it, while 
forwarding the crop, were also favorable to the hibernation and rapid 
development of the worms. Upon Dr. Wilkinson's plantation (Dear 
Wood Park, parish of Plaquemines), fully 10 per cent, of the canes 
were injured, and in some places, where the damage was greatest, as 
high as 30 per cent. The crops upon other plantations in that vicinity 
were also injured as much . The loss would have been felt quite severely 
had it not been such an extremely favorable cane year. 

REMEDIES. 

According to our present information, the cane-borers hibernate almost 
exclusively in the larva or " worm " state. During the winter they are 
to be found most abundantly, of course, in the seed cane, but also in the 
discarded tops, and also to a slighter extent/in the stubbie. We cannot 
hope, of course, to exterminate the insect, owing to the extreme difficulty 
of fighting it in the stubble, but the number of larvae which hibernate in 
this place is so small that, supposing the others killed off, the borer can 
be well kept in subjection. It is the custom upon most plantations to 
plow the tops under for fertilizers, but if the plan of burning them dur- 
ing the winter were universally adopted, many of the borers would 
doubtless be killed which otherwise would help to start the next sum- 
mer's brood. 

The question of dealing with by far the larger number, which are to 
be found in the cane stored away for seed, now remains. In such cane 
as is planted in the fall it is reasonable to suppose that the borer will 
not be able to develop, or if it should develop that the moth will not 
be able to force its way through the wet heavy soil above it, especially 
where the system of rolling after planting is followed. Why should not 
the same reasoning apply to such seed cane as is laid down in furrows 
at the time of harvesting t It would depend, of course, upon the amount 
of earth with which it could be covered without danger from mildew and 
decay. After a bad worm year all seed cane should be laid down in this 
way and not left openly in flat " mat," which allows of a safe hiberna- 
tion and an easy natural escape of the moth. The cane should be cov- 
ered as deeply as is sale in order to more effectually stop the egress of 
ttue moth, and in planting the ensuing spring only so much should be 
uncovered at a time as is necessary for immediate use. In harvesting 
In the fall also such canes as are worst infested should be thrown aside 
with the tops, to-be burned during the winter. Moreover, inasmuch 
as certain parts of a plantation are always damaged more severely than 
others,* the seed to be kept through the winter should be selected from 
other localities and from amongst the very best and least damaged 
cane. We cannot insist too strongly upon the necessity of following this 
latter course. If these suggestions are acted upon, we think that the 
damage from the borer will be very greatly lessened. 

Note — We are anxious to get the materials for a very complete life 
.history of the cane-borer, and would therefore solicit specimens at all 
times of the season. To any one. signifying his willingness to send u« 
specimens we will gladly send the requisite mailing boxes and stamps. 

# ??£ h parts aro the lower portions, -where the oaue gets an Earlier (SartTaM also 
a©** the draining ditches, where the moths find au excellent harbovbsf nlaee during 
the day amongst the rank vegetation. 
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THE CORNSTALK-BOBEK. 

jfriatraea, wceharalU (!) (Fabr.) 
Order Lepidoptera; family Pyralidae. 

Boring into the stalks of corn near the ground, a -white larva, most often with dark 
spots, measuring when full grown about one inch in length ; transforming to a slen- 
der brown pupa within the stalk, which eventually gives forth a light-brown moth, 
with a wing expanse of an inch and a quarter. 

Early in July an account was received from Dr. "W. L. Anderson, of 
Hinety-Six P. 6., Abbeville County, South Carolina, of the injury done 
to corn in bis vicinity by a lepidopterous stalk-borer, and the moths 
widen he had reared and which accompanied the letter sufficed to show 
that it was probably an insect new to economic, entomology. , A contin- 
uous correspondence with Dr, Anderson through the summer, fall, and 
winter, and also with Prof. J. E. Willet, of Macon, Ga., through whom 
specimens of the same insect were received from Mr. "W. L. Hawes, of 
Leathersville, Lincoln County, Georgia, and an extensive rearing of the 
insect in the breeding cages at the department have put us in posses- 
sion of the following facts concerning this new pest. That it is a new 
injurious insect, however, only in the sense that nothing has been pub- 
lished about it before, is shown by the fact that it is figured upon one 
of Professor Glovers unpublished plates as "injuring maize in South 

Carolina," . , 

The eggs of the borer moth we know only from specimens deposited 
upon the bottom of a box by a moth in confinement. They are very 
almost circular, nearly I*"* (.04 inch) in diameter, and were fastened 
to one another and to the bottom of the box so tightly that it was im- 
possible to separate them without crushing. Their color was milk white 
with a faint greenish tinge when first deposited, but became orange 
yellow with a transparent center later. Seen with a microscope the 
whole surface is coarsely facetted. In a state of nature the eggs are in 
aH probability deposited on the leaves near their bases in small groups. 
Under the unnatural conditions above mentioned they hatched in six 
days from the time of being lay ed. . 

The newly hatched borer is about 2 mm long, broad at the head and 
tapering towards the end. The color is orange yellow, but each seg- 
ment bearg a row of reddish warts which give the whole larva a reddish 
appearance. The head is black, polished, and very flat, and is of a very 
convenient shape for an entering wedge in forcing its way between leaf 
and stalk. The young larva is very active, crawls about rapidly, and 
frequently drops/suspended by a silken thread, from one leaf to another. 
I)r.Andersonnoticedthatonstalksinfestedbytheselai'vaetheleaveswere 
foii of holes, preseutingihe appearance of the work of the boll worm on 
corn as described in the Annual Eeport for 1879, p. 340. Hesays : " After 
diligent search I cannot find one of the stalks that is riddled in the 
blade that is not perforated in the joints near the ground, and vice versa," 
The natural supposition is that the riddling is done by the young borer 
before entering the stalk, although the possibility still remains that it 
might have been done by the " bud worm" or " tassel worm," as the boll 
worm is called when it works in corn. . , 

The larva soon works its way down the leaf to where it is sheathed 
around the stalk and enters tlie latter, commencing a cylindrical burrow. 
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It grows rapidly and sheds its skin four times before reaching its full 
growth, which in the breeding cages at Washington took 37 days for 
the midsummer brood; but undoubtedly in the field, with fresh food 
and warmer atmosphere, they would develop more rapidly. In the course 
of its growth the borer not infrequently comes to the surface and leaves 
the stalk, entering it again at some other point, which will account for 
the numerous holes occasionally to be seen in the stalk. When full 
grown it measures nearly, if not quite, an inch in length. It is nearly 
cylindrical, tapering slightly towards either end, and is furnished upon 
its back with many brown or blackish spots, six upon each segment, 
arranged in two transverse rows, four in the front row and two in the 
hind, the hind two slightly wider apart than the middle two of the front 
row. Each segment has also a spot on each side (lateral) and two below 
(subventral). In the la,te fall brood— the hibernating larvae— these 
spots become obsolete, and they resemble very perfectly the borers found 
in sugar cane. The burrows are almost invariably near the ground, 
in the first or second joiht, rarely more than a foot from the surface. 

The pupa state is entered npon within the stalk, the larva making an 
opening for the egress of the moth before transforming. The pupa is 
rather slender, three-quarters of an inch long, dark brown in color, and 
very rough upon the back when viewed with a lens. The duration of 
the pupa state in summer is probably not more than six or eight days. 

The moth is of an ashy gray color and has a wing expanse of about 
an inch and a quarter. With the female, the hind wings are of nearly 
the same color as the fore, while with the male the former are silvery 
white. When at rest the wings are folded close to the body, and the 
moth, is a very inconspicuous object. 

As to the number of generations.in a season, we have every reason to 
suppose that there are three ; possibly more. The moths from the first 
brood were sent to the department the first week in July. Two weeks 
or more later a moth of this brood laid eggs which hatched in a week, 
and the larvae from which reached their full growth in the third week in 
August, the moths appearing about the first of September, and their 
offspring living in the stalks through the fall and win ter. There is great 
irregularity in the broods, however, as is shown by the fact that Profes- 
sor Willett bred moths the first week in August, which were, without 
much doubt, of the second brood. 

That the borers customarily hibernate ii i the l arvastate within the stalks 
there can be no doubt. Specimens were received from Dr. Anderson 
November 1 with the remark that he found one or more alive in the first 
four stalks examined, but noticed that they had a " sickly look." This, 
however, was probably due to the pale color which the hibernating indi- 
viduals take on. March 1 more full-grown worms were sent, with the 
information that he had not been able to find a chrysalis in the stalks, 
but several worms. Moreover, all of the larvae which were being reared 
in the department hibernated without change.. 

As to the extent of the injuries of the borers', Dr. Anderson says that 
he has heard rumors of great damage, but has seen none worse than 
upon his own farm, where not more than 5 per cent, of the stalks were 
badly damaged. More than 10 per cent., however, contained the borer, 
as high as ten having been found in one stalk, although commonly not 
more than three or four were present. The perforated stalks not infre- 
quently held good ears, but a slight wind would suffice to break them 
down. Mr. Hawes gives a higher estimate of its damages in his locality. 
He says that he has heard of its destructiveuess over a good portion of 
East and Southeast Georgia. A great deal of the corn affected falls 
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down, amounting to at least 10 per cent, of the crrm mirl that wwi, 

SSfJSS^u- . H Tf also noticed that u P land corn and corn 
rhat^S 23^ or TO la te seem to be more liable to injury, white 
that planted intermediately or upon lowlands escaped. Br Anderson 
noticed that late bottom-land corn escaped xn ' Ana ^son 

A most satisfactory remedy for the injuries of the corn-borer can nrob- 

staiks ana stubble. The stalks should be put out to fodder pari v mrl th a 

amy be plowed up and burned, or plowed under very deeply. The latter 

^te?^ t0 ^T* tlle eiit mot^ald 
S^W^doS^ coUectmgand burning; but it must be Very 

As to the identity of the insect with the sugar-cane borer OHatram 

beems to point to such identity. The methods of work are exactly sim- 
ilar. It , 8 impossible to distinguish the hiherna ting^ br^eTakenfrom 
cornstalks from those taken from cane. The summer larvae of the S 
tor we have not seen, and herein may lie a difference. The nunac seem 

borer is a male, and while varying considerably from the corn stalk 
Sfb&SS S£ rem « hi » WeeWc limits. The s^eTsS 
P?nnldS!lL?? a S le Jl J^ gl P g from the Amiens bred Tlie prin- 
6r ? Ce £°J! e nptlced betwe en our one male of the cane-borer 
tw tT 16 ? £ ^^nstalk-borer is in the greater breadth of the 
mngs m the latter. Specimens of the cornstalk moths were referred 
to Professor Eernald, who pronounced it to have been undescribed bv 

S^&JS^ ^ d * W forwarded ^ to pSSeile? 
^SJ^ 8 "^ he T Cr ? mbid is a ^ obliterated [ZeH.1, but 

unknown to me." In the present state of uncertainty we prefer to leave 
the species as meeJmraUs, with an interrogation. 1 



THE CORK LEAF MESTEE. 

Diastata ? n. sp. 

Order Diptera; family Qminnzmm. 
Mining the loaves of garden corn, making a linear mine 5 or C inches in length * 

In the latter part of June, 1879, the leaves of garden corn in South 
Washington were discovered to be mined by someinsect. These mines 
were narrow, measuring at their widest point from 2™* to 3 d11 " (0 1 inchV 
but frequently attained a length of from 130™ to (5 to 6 inches V 
rhey were usually to be found near the edge of the leaf, which thev 
ST/r* 0 2? S W y ' Tlie milies visfble from botttlSces X 
iS»5$JK? ^ were ' pore perceptible on the. upper surface, 
being lighter colored a>ve than below. They were quite abundant 
three or four frequently occurring on the same leaf, and the whole paten 
had a sickly appearance. Examining the mines more closely, many 
Mack specks were to be seen from the upper surface, which were ev£ 
dently the excrements! pellets of the inclosed larva. Upon removing 
the upper surface of the leaf, the inhabitant of the mine was found to 
bear a striking resemblance to the clover leaf mining Oscinis, described 
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in the last annual report (p. 200), with the exception that it was more 
than twice as large. Its length was 45 m,n (0.17 inch). It was rather 
slender, its back was somewhat arched, and the downward bent protho- 
racic tubercles gave the same piggish look to the head and first seg- 
ment as was noticed in the clover miner. 

About the 12th of July the larvae began to force their way through 
the upper skin of the leaf covering the mine and dropped to the ground, 
where they burrowed just under the surface, and transformed within 
oval, brown puparia. Three weeks afterwards the first and only fly 
made its appearance. It was 3.5 mm (0.13 inch) long, rather slender, 
shining black in color. Among a small collection of Diptera sent 
to Mr. Edward Burgess for determination this was returned labeled 
"DiasUtaW 

During the season of 1880 these leaf miners were, extremely difficult 
to find, which was doubtless owing to the very extensive parasitization 
of the 1879 individuals. Out of thirty or forty specimens examined 
but one contained a sound larva, which was reared to maturity, all the 
rest containing several minute parasitic larvae. These larvae as they 
increased in size completely filled the interior of their host, transformed 
within them, and issued as chalcidian flies shortly before the time when 
the dipterous larva would have transformed had it been left to itself. 
From four to eight of the parasites issued from each mine, each fly 
making a round hole of exit for itself through the upper epidermis. 
This parasite proved to be a new species of the genus JtJntedon Dalm. 
I referred it to Mr. Howard, who has submitted the following diagnosis: 

Entbdok biastatae, Howard (new species). 

Length of body, 0.S mm ; 9, l.l mm . Expanse of wings, <?, L6 mm j $, 1.8™'" 
Width of fore wing/ $, 0.32 mm ; 9, 0.46 mm . Antennae, short; scape, ijths the 
length of the flagellmn; joints 2, 3, 4, 5, and (5 snbeqnal, rather stout, increasing 
slightly in size ; joint 7, whoh smaller than the others, acuminate at tip. Head, thorax, 
ana abdomen of same w idth. Color : head, steel bine ; eyes, brown ; antennae, brown, 
with whitish pile, scape black ; thorax, metallic green; abdomen, black; legs, yellow- 
ish white, except femora., which have their middles bluish black. Top of head and 
upper surface of thorax coarsely impressed ; abdomen, smooth. ** ' 

Described from many s and 9 specimens. 

THE HOG CATERPILLAR OF THE ORANGE. 
Paplio eresphoMes Fabr. 
Order Lepidopteha j family Paphjonidae. 

Feeding upon the loaves of orange throughout the summer, a large, thick, gray cater- 

Sillar, with two large, irregular, cream-colored spots upon its back: transforming 
j a very large black and yellow butterfly. 

In speaking of the caterpillar of this butterfly in his report on orange 
insects (Patent Office Report, Agriculture, 1858, 205), Mr. Glover stated 
that it was very injurious to the foliage of the orange. Boisduval and 
Le Conte (Histoire des Lepidopterea etdes Chenilles de l'Am^rique Sep- 
tentrionalo 1833) say concerning this caterpillar that it lives upon all 
the trees of the genus Oitrm, and is in some' parts of America in a 
measure a scourge to the orange growers. I, myself, found several of 
the chrysalides upon orange trees in my recent visit to Florida, and 
since my return specimens of the caterpillers have been sent to the 
department by Mr. G. W. Means, of Micopany, Ha. ; Mr. H. S. Will- 
iams, Rock Ledge, Fla.; and Mrs. Rebecca A.* Minor, of Houma, La., 
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all reporting them as doing more or less damage to orange foliage. Mr 
A. T. Harvey, of Lake Griffin P. O., Sumter* County, Florida, informs 
me that he has had many orange seedlings completely defoliated by 
these larvae— "orange dogs" as they call them in that part of the 
country. r 

^The eggs from which these larvae hatch are deposited singly upon 
m leaves, are sub-globular in form, somewhat flattened on the side of 
attachment, and yellowish white in color after hatching. What their 
color is before hatching we are unable to say, as the only specimen 
received at the department hatched on the journey. They were sent 
by Dr. Turaer from Fort George, Fla. In confinement' the larvae 
occupied thirty days in attaining their fall growth, and remained "two 
weeks m the chrysalis state before giving forth the butterfly. 

The young caterpillars are almost precisely like the full-grown ones 
in form and color, except that the gray markings are darker and the 
white blotches not so extensive as at a later stage of growth. 

The full-grown larva is something over two inches and a half in length, 
and is very peculiarly marked. The belly and legs are brownish : the 
first four segments have upon each side a longitudinal white band: 
between these two bands above, the body is brownish, with large spots 
01 a darker color ; upon the middle segments, beginning with the fourth 
and ending with the eighth, there is a large white space shaped like a 
lozenge, one of its corners reaching to the first pair of prologs on each 
side; several brownish dots are to be seen upon this band: another 
similar white or cream-colored blotch covers the posterior part of the 
body; this blotch also contains some brownish dots ; the sides of the 
body between these white spots are of a uniform dull brown. One of 
the Jtt@st striking points connected with these larvae is one which they 
mm in mmmxm with other members of the genus, namely, the posses- 
sion of two long red fleshy filaments or "tentacles" upon the trst 
thoraeic segment, and the power to withdraw or extrude them at will. 
Upon being disturbed the larva always protrudes these organs, which' 
by the way, have a very disagreeable odor, and directs them towards the • 
place of disturbance. It is considered that these organs are a protec- 
tion to the caterpillars against the attacks of ichneumon flies and other 
parasitic and predaceous insects. 

The chrysalis of this insect affords one of the most marked instances 
of protective resemblance which it has ever been our good fortune to 
see. It is nearly an inch and a half in length, is irregularly forked at 
its upper end, has a prominent point upon its breast, and is suspended 
by a loop of silk around its middle, its tail being also fastened to the 
supporting twig or leaf. Its color (I have only examined the hibernat- 
ing chrysalides) is of varying shades of gray and brownish, so exactl y 
oT tbe color of the orange bark that it is extremely difficult to see it. 
The irregular projections of the head and breast, and sundry makings 
resembling cracks in the bark, and even minute lichens growing upon 
it, bears out the striking likeness to a bit of a knotty orange branch 
inbSt perfectly. It is worthy of remark that Mr. Glover states that the 
chrysalis is greenish in color, but this discrepancv may be explained bv 
the probability that he was describing the chrysalis of one of the sum- 
mer broods, or one which had just transformed. 

<39& rMtilt insect is One of the handsomest of the southern butterflies. 
Its spread of wing is from 4 to 5 inches. The ground color above is 
Mack, and an irregular triangle of broad yellow spots includes a laiege 
part of the wings. The under side of the wings is yellowish with black 
nervures and a row of crescent shaped blue spots on the secondaries. 
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There are usually four broods of the butterflies iu the course of a 
season, the last brood wintering in the chrysalis state, and the adults 
making' their appearance the ensuing April. 

From what -we have been able to learn, these caterpillars have not 
been abundant enough of late years to do much da-mage, yet from the 
statements of Boisduval and Le Oonte and of Glover, referred to before, 
they have undoubtedly been so in years past. This being the case, the 
obstacle to free development which has kept them in check is liable at 
any time to be removed, and wo may have them abundantly any year. 

That the scent organs have not succeeded in making them free from 
the attacks of parasitic insects is shown by the fact that from Chrysalides 
collected at Jacksonville, Fla., in January were bred several specimens 
of a Tachina fly. It is possible, however, that the eggs of the parasite 
were deposited after the caterpillar had transformed to chrysalis. 

As to remedies, it will not be difficult to keep these insects in check 
by hand-picking, as they are easily seen on account of their size. The 
butterflies being so conspicuous can without much trouble be caught in 
baud nets.* 

THE ORANGE APHIS. 

Siphonophota eUrifoUi Ashmead. 

Order Hkmjpteka; family Aphididae. 

Pmioturing the leaves and buds of orange, principally ia spring; numerous minute 

plant-lice. 

Strange as it may seem, although it has been known for many years, 
I he common aphis of the orange was never scientifically described until 
the appearance of Mr. Ashmead's book on orange culture this year. 

like the cotton a nd the grain aphis, it is only the early broods which 
do much damage, the foliage being tenderer at that season of the year, 
and the lice themselves being comparatively free from the attacks of 
their parasites and other enemies. Upon the orange it is only the new 
shoots and tender buds which are in jured by the attacks of these lice. 
They are about Ave hundredths of an inch in length and are green in 
color, shaded with dark brown upon the back, and sides. The antennae 
are as Jong as the body, and the honey tubes are prominent. There are 
wingedbroods iu April and in August, and probably other times, although 
these are the only periods when we have actually observed them, "if 
it, were not for the parasitic and predaeeous insects which hold them 
in check, the effects of their work. Mould soon prove disastrous. The 
young growth would be entirely killed off. 

. During the summer many specimens of these lice have been sent to 
the department from dlitercnt sections of the orange- growing States, 
and almost without exception every individual received was parasitized 
by a little ichneumon id w h i ch may be kno wn as the "red-legged Trioxys" 
( Trivwys testmeipm Oresson , see I )ept. of Agr. Ann, Report, .1879). This 
parasite is about t he size of the aphis, and is shining black in color 
with yellowish red legs. The same insect also infests the cotton plant- 
louse {Aphis gosnypii) and the grain louse (Aphis avenae.) 
The lady-birds, aphis lions, syrplms Hies are all of course destructive to 

*Of other insects belonging to this genus whiohfeed upon orange, Boisd. & Le C. 
mention J\ eptm m the East Indies, P. demoleu* in Western Africa, P. hMiUns in 
iJnmf, and state that there are several others which thev could cite. 
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these aphides. Thelarvae of Seymm* caudalis, Le C, were found destroy- 
ing lice sent from Rock Ledge, Fla. On many occasions the larvae and 
pupae of the twice-stabbed lady-bird ((Jhilocorus bivultwrm) were found 
upon the orange twigs, or upon the Florida moss upon the branches. 
This insect has been considered as injurious by several of our correspon- 
dents, one gentleman considering it the cause of the "die-back" for the 
simple fact that he could find no other insect upon the trees. Further 
examination, however, showed bark lice on the leaves, and on these the 
lady-birds have without doubt been feeding. 

A rather peculiar looking syrphas fly has also been bred from larvae 
found feeding upon the orange aphides. This same insect has been 
noticed by Mr. Glover (see Eept. 1858, p. 262). Mr. Ashmead has also 
bred a chalcid from the orange aphis, which he calls Stenomtsius a<phi' 
dieola. 

THE ANGULAE-WITOED KATYDID. 

Mieroeentrum retinervis Burin. 
Order Orthoptera; family Locustidae. 

Eating the foliage of the orange tree : large green katydids. 

In spite of the fact that at the North the katydids are generally con- 
sidered as comparatively innoxious creatines, there is, perhaps, no 
insect of large size which is so destructive to the foliage of the orange 
as the one above mentioned. This insect was hurriedly treated of by Mr. 
Glover in the department report for 1858, and later its entire history 
was studied by Professor Riley (see sixth Missouri Report). The latter, 
however, did not consider it as an injurious insect, and merely detailed 
its life history from a naturalist's point of view. 

During my stay in Florida, in the'spring of 1880, 1 found the eggs to 
be very abundant, both upon the leaves of orange and upon the twigs 
of oak and other trees. 'Many eggs were forwarded to the department, 
and by means of the individuals hatched from these eggs the history of 
the insect studied. 

The eggs were found to be laid in two ways. The first, as detailed 
by Riley, in a double row down a twig which had previously been 
chewed with the jaws and otherwise prepared for a place of deposit. 
The eggs of each row were laid alternately, and those in the same row 
were deposited in such a manner that they overlapped, the first egg 
having been placed in a sloping position, and the end of the second 
forced down under the raised end of the first. " Upon twigs this was 
always found to be the arrangement, but upon leaves it was different. 
In the first place, there was but one row. This row was laid along the 
edge of the leaf, each egg obliquing towards the tip of the leaf, with its 
anterior end projecting beyond the edge, and its posterior border slightly 
overlapped by the preceding egg. The edge of the leaf was in no way 
roughened for the reception of the eggs, which were usually deposited 
upon the under surface. The shape of the eggs was a long oval, some- 
what straighter upon one long edge than the other, and nearly flat, 
thickening somewhat as the hatching time approached. 

With the leaf-laid eggs the yoang katydid, in every case, issued from 
the end of the egg which projected beyond the edge of the leaf, and the 
empty eggs from their split edges were readily distinguishable from the 
sound ones, the difference appearing similar to that between a closed 
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oyster shell and one partially open. The split is not confined to the 
external end, but also extends down the outside edge; which, by the 
way, is always the straight edge. With the double rows of eggs upon 
twigs the straight edges of the two rows approximate, and it was from 
the upper end and inner border that the larva made its exit. 

From eggs collected in Florida in February the katydids commenced 
to hatch, and almost immediately began to eat, feeding at first only 
upon the surface of the leaves. In about nineteen days they shed their 
first skins and ate ihem up before proceeding with their leaf diet. There 
were three molts in addition to this first one, the third giving them 
large wing pads, and the fourth making them perfect winged insects. 
The cast-off skins were eaten after each molt, and iu one instance one 
of the katydids was killed and partly devoured by his companions while 
yet in the soft and helpless condition succeeding a molt. Ninety- two 
days were spent in growth, which is undoubtedly much longer than 
would be occupied in Florida. The quantity of leaves eaten by these 
creatures during their active period of growth was something enormous, 
and afforded a good index to the amount of damage which must be 
done where they occur in any number. The copulation, taking place 
probably at night, was not observed. The first eggs were deposited 
twenty-five days after the first individual became winged, and from that 
time on through the summer many were laid along the edges of leaves 
and of strips of paper in the breeding cage. In many cases hunger 
drove the adults to the point of eating the leaves upon which eggs were 
deposited, but that portion directly supporting the eggs was not touched. 
In no case was there an attempt to lay the eggs upon twigs, from which 
we deduce the probability that they prefer to oviposit upon leaves, and 
do so except the in case of the last brood upon deciduous trees. 

Young katydids of the second brood began to hatch during the month 
of August, The different individuals of the first brood had varied to 
such an extent m rapidity of growth that the eggs were necessarily 
deposited at times considerably separated. This, of course, had a 
marked influence upon the second brood, so that individuals of widely 
(Uffenng sizes were to be found during late summer. In the more north- 
ern States there is but one brood in a season. 

Fortunately for orange growers there is a ehalcid parasitic upon the 
egg of this insect, which seems to be quite common in Florida at least 
it may Do known as the katydid egg parasite, as no other has been found, 
and as it is not known to infest other insects. The adult insect is a 
curious looking individual, about .13 to .14 of an inch in lensrth with 
dusky wings and with an abdomen which it can elevate over its thorax 
m arrange way. On account of this and other peculiarities Walsh 
erected a new genus for the species which he called Antigoiter mtrabili*. 

Moward ha ? showl1 (Canadian Entomologist, 
E> 1880) that m no respect does Antigoiter differ from the old 

^XL g Ti B T lmm S?^; ? ud that the s P ecies should be 
designated as Enpeimus mirafahs Walsh). The eggs of this parasite 

S*S2?S 2? T thl r the ? gg8 0f -?- e kat ^ id > aud & larvae hatch and 
Jhf ^anstorrnations within the eggs of the latter, issuing at 
last as adult flies through circular holes which they cut through the 

22 V™ !? 6 18 ? ever T re Uim om adult l >arasite to i^ue from each 
fJrtS m<H J * h *? °* 6 Parasitic egg mayhave been originally 
deposited in the egg of the host, only one arrives at maturity. As to the 
actual amount of good done by this ehalcid, we give here the percentage 
iZT^" ■? Cg /f m a ^w rows taken by chance. In considering this, 
however, it must be remembered that in many cases the parasite will 



REPORT OF THE ENTOMOLOGIST. 



251 



have died within the egg, and, although it has destroyed the embryo, 
does not pierce the shell to show it. 
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To prove this the 8G apparently unparasitized eggs in the table were 
again examined, and 42 were found unhatched and unpierced. Upon 
opening these 22 were found to have died from some unknown cause, 
while the other 20 contained parasites. Of these para sites 4 were adults, 
all ready to issue, but unable to pierce the egg, 2 $ and 2 9 ; 13 were 
pupae, 3 $ and 10 9, while the other 3 were yet larvae. In one egg 
two pupae were found, one male and the other female, so that there may 
be an occasional exception to the rule laid down just before, that but a 
single parasite issxies from an egg. This, then, would alter our totals to 
66 unparasitized eggs to 01 parasitized, a change of from 44 to 58 per 
cent. 

No better remedy for the injuries of this insect occurs to us than the 
collecting of the large and conspicuous eggs during winter. When col- ' 
leeted, however, they should not be destroyed, but placed in a box cov- 
ered with a wire gauze until spring in order to allow the parasites to 
escape, 

THE ORANGE BASKET- WORM. 

Platoeceticus Gloverii Packard. 

Order Lepidoptera; family Bombycidae. 

Feeding upon the foliage of orange a small brown basket-worm, with an oblong oval 
case about 14 mm long. The female moth, wingless; the male, small, delicate, brown- 
ish in color, with a wing expanse of If?™ 31 (0.6 inch). 

Years ago Mr. Glover gave a short popular account of this insect (Dept. 
of Agri. Kept. 1858, p. 264), and afterwards figured it in all stages upon 
one of his unpublished plates under the name of Psyche confederate Gr. 
and Rob. 

Mr. Packard, in his Guide to the Study of Insects, p. 219, having seen 
Mr. Glover's drawings, gives it the name Platoeceticus Gloverii. 

During the month of February I found many of the cases of this insect 
upon the orange in different parts of Florida, and at Rock Ledge, Orange 
Comity, it Was also found upon guava. 

% The full grown larva is from 10 IBm to 12 mm long, thick and fleshy in 
appearance, and varies in color from a light brown to quite a dark shade. 
The head and first segment are much smaller than the immediately suc- 
ceeding ones, and the head is marked with wavy dark and light lines; 
The male case and the female case differ in size at full growth, that of 
the female being about 18 mra long, while that of the male is but 14 mm . 

The adult male is a delicate small-bodied moth with feathery antennae. 
Its wings expand 16 ram (0.6 inch), and are of a dusky color. The pupa 
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before giving forth the moth works its way out of the end of the ease 
opposite to its attachment until: only the last few segments of its body 
remain inside, and in this position the empty skin remains. All of the 
eases collected in Florida proved to be males, and consequently we quote 
Mr. Glover's statement that "the female never acquires wings, butwhen 
ready to change fastens the case to the leaf with silk, lays its eggs, and 
dies. The eggs are likewise laid in this case, and the young, when 1 
hatched, escape from the orifice at the lower end and disperse over the 
tree in search of food." This statement is certainly indefinite, .but the. 
state of the case is probably as with the ordinary bag-worm of the more 
Northern States (Thyridopteryx ephemeraeformisj, with which the female 
never leaves the case, copulation being accomplished by means of the 
very long external penis of the male, and the eggs being deposited in 
the posterior end of the pupa skin. 

Although this orange bag worm is not at present much of a pest, still 
it is liable to increase suddenly in numbers anv year, just as the North- 
era Thyridoptcryx has done the present year around New York City. 
There will be no good way of destroying them except by hand-picking, 
which fortunately the conspicuous bags will render easy. These bags 
and the eggs of the katydid could all be collected in the same journey 
• through the orange grove. 

"We have found no natural enemies to this insect, although Mr. Clover 
records the fact that he found a "parasitical grub or maggot in one of 
these cases." 

ATITAOE PUNCTISTEIGA Doubl. 

Order Lepidopteju,- family Bombycidae. 

There is occasionally to be found upon the orange a fusiform white 
silken cocoon, an inch and a half in length. Prom this cocoon there 
issues m spring a thick-bodied woolly wh i te moth, the female measuring 
an inch and three-quarters, and the male an inch and one-quarter across 
the wings. Each fore wing has five transverse rows of sir. all black dots. 
We nave not seen the caterpillar which spins this cocoon, but from an 
examination of the cast-off skin to be found at the end of the pupa, and 
irom other iaets, we may readily state it to be a rather thick larva, 
about an inch and a half in length, and covered with long mixed black 
and whitish hairs, giving it a grayish effect. Those cocoons arenotcon- 
lined to orange, but are also found upon the grass at the foot of the tree, 
ami one specimen received was evidently found upon cherrv. as pieces 
ot the bark still adhered. The species seems to be comparatively rare, 
but, as we have said before of other species, it is liable at any time to 
increase and become injurious; therefore the sooner it is treated of the 
lietter. As one ot the causes of its rarity we may mention the existence 
at a large lchnenmomd parasite, which we have not been ablo to breed, 

STffi? JS? i ti n • ? iat ' {t in turn is P«w«*M*wl by a chalcid, of which 
we ha\ e bred tlurty-six specimens from a single cocoon, all having made 

™l SSSS mXU - ' 0111 0 si, . lgl ° 1,ol °- Xt is possible that this chalcid 
may also be a primary parasite. The specimens were referred to Mr, 

nf°l^f A?™ 1 d ? ld ? d *°. be . a mw s l iecies of tlie Encyrtus 
otualman. Mr. Howard's description is appended. 

EXCYllTUS AKTACRAT5 HoWftr.1, Hpeoiws. 

Fmah.~Lftngthon m \y, 1.7mm. Wingexpai.se, :u™>. Width of for<Mvim>- 0 6»» 
Antennae as long as thorax j worn! joint oUnrth an l^T^Unmlttirdl^ 
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than one-halt as long as second; fourth, fifth, sixth, seventh, and eighth increasing in 
diameter, hut of nearly the same length as third; club huge, nearly :is loug as joints 
2 to 8, inclusive. Head, thorax, and abdomen subequal in width. "Thorax flattened 
above, abdomen flattened, snbcordate in shape. Head very slightly and sparsely 
punctured; so with the scutum; scutellum somewhat shagreened; abdomen smooth". 
Stigma given off before the middle of the wing, the marginal vein being very short. 
Spur of the middle tibiae slightly longer than first tarsal joint. Color ; head dull 
bluish green, purplish towards mouth; mesothoracic scutum dull bluish-green: scu- 
tellum bronze colored; abdomen dark, with metallic tints; antennae dark brown, 
scape yellowish at tip, joint 3 yellowish ; all legs with black femora, yellowish at tip, 
proximal half of tibiae black, distal half yollowish brown ; tarsi light, with blackish 
claws. 

Male.— Similar in all respects to the female, except that the thorax is somewhat 
gibbous. 

Described from 36 $ and 5 specimens, reared from an ichnenmonized cocoon of 
Artace pmictistriga, Doubt, collected at Fort George, Fla., by Dr. 1{. S. Turner. 

THE CORK-COLORED ORANGE TORTRICID. 

i 

(Tortrix rostrana, Walk.) 
Order Lefidoptera ; family ToETRicnxaE. 

Rolling up the edges of the leaves of orange and feeding on them, a small, greenish-, 
yellow larva which transforms into a brownish pupa, and from which emerges a 
small> pale, cork-colored moth. 

The larva of a leaf-rolling Tortrieid on orange was received at the 
department from Dr. Turner, Fort George, Fla., January 31, and others 
were collected by myself at Lake Bearsford and Enterprise, Fla., in 
February, and still others were received from Dr. Turner as late as 
May 17. From these were obtained moths which were referred to Prof. 
O. H. Fernald for identification, and he sent them to Lord Walsing- 
ham for comparison with the types of Walker in the British Museum. 
They proved to be identical with' a species described by Mr. Walker 
from this country under the name of Teras rostrana., but it is now 
placed in the genus Tortrix as above. 

The larva, which much resembles that of Tortrinc fiavedana Clem., is 
18 mm . (.7 inch) long, dark yellowish green, somewhat darker than the 
larva of T. fiavedana, with a darker dorsal stripe and an indistinct sub- 
dorsal line, the space between these being slightly grayish. Anal plate 
of the same color as the body. Head and thoracic plate polished brown. 

The larva rolls the edges of the leaves ol orange by means of silken 
threads, forming a kind of tube, in which it remains except when dis- 
turbed or feeding. In this tube it transforms into a pupa, and from this 
the perfect insect emerges. 

The pupa does not differ materially from that of T. flavedam, except 
that it is larger, being ll imn (0.43 inch) long. 

The sexes of the perfect insect differ considerably in the markings of 
the fore wings. All the wings of both sexes have the general ground 
color of cork. Fore wings of the males with a dark brown stripe along 
the front or costal edge, expanding into a large spot of the same color 
just before the end of the wing. A few elevated tufts of dark brown 
and yellowish are scattered over the surface. Fore wings of the female 
with very minute dark brown tufts arranged in more or less distinct 
lines running obliquely across them. Expanse of wings of males 18 mia 
(.75 inch nearly), of females, 20 mm (a little over .75 of ah inch). ~ 
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THE OLOVEE-SEED CATERPILLAR. 
GrapJiolitha interstinotam, Clemens. 
Order Lepidoptera; family Tortrioid^e. 

SYNONYMY. 

Siiffmonota int^ethwtam CUms,, Proc. Acad. Nat. Sci., Phila., 1860, p. 351. 
Dwrorampha scitana Walker, Cat. Lep. Het. 413 
GrarioUtto dimma Orote, Bull., BufMo Soc. Nat. Sci., vol. i, p. 92. 
Graphohtha tntmhnctana. (Zeller.) . 

Eating into the young flower bnds, and, later, into the seed vessels of red clover small 
cylindrical caterpdlare 6-8™» long, dirty greenish white in color, spinning w 'if 
cocoons m the flower heads, and eventual!? transforming to small brown moths 

111 July, 1874, 1 first noticed, at Ithaca, K Y., that the heads of red 
clover were frequently infested ^by small greenish white larvae, rarely 
Sfi 6 0I * to a head, which were eating into and destroying the 
seed. There was usually but one larvae in a single head, but occasion 
- ajly one would be found which contained two. Nearly all Hie seed in 
the head was destroyed by the larva in the course pf its growth, and 

fr °n 1 ?- t .°>° ? ei ; ce,lt of tne heads seem «d to be infested so thatit 
really but fair to be quite a serious pest Many of the afltotod heads 

STcfiS StSS in f.^g jar witn a view to asSatnf| 

Prom the 17th to the 10th of July the lame began leaving the beads 
which were soured and dr i e d from their *ork that the no wer freadih? 
Ml Horn the receptacle on handling. The majority of the bra 3 
white cocoons among the flowerets,*** which were attached b£ of SSJ 
and particles of the flower head, so as to (lisguis^theni vKaJu 
very difficult to discover them, 'some few of them, I hSdto 

fee Z a h frSi in / ,lie ^ ? f * he » ta^w^SSiJ^SSf^ 
tace ioi a fraction ot an inch and there spun their cocoons That this 

howem-, was not a natural habit, and was due to tl. ab ^aal oSdffi 
m which they were placed, was shown later. auuoim ^ condition 

da™ .SfS? ro » Jl »?^ »i the p U pa state for from twenty to thirty 
25ft ? i b n Ul0tb ! b<> 8 an *° ime af tor the 12th of August Before 

sacaKs at tne middle of thehmd border of each fore win «■ so thnf u-lio 

^ft^^Sih^SSl:,, T Umibleat J*?' tlme to ascertain the 
thewS test ^,7^1 gh ??" J )roba Hy one generation after 

*£teS 1 1 ™ 1 able *° ******* in what state the 

olo^nfli? ^S^ff mei, 5 of JSS 8 ? me motii * «wept from 
flat U i™? t^KSS^VP 01 ™ 18 ¥. WUS lbg ' to n, and on June 7 the 
f l tV J ^relound. They were then about o wm f .19 inch} in lenoth 
not far from fall grown. Within a few days of this date fcev tohnran 

tug late ot growth we would argue three broods in a season in the lati- 
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tude > of Washington. The insects probably hibernatein the pupa state, 
although of this we have no proof. ' 

A small light brown iehneumonid parasite was bred from one of the 
cocoons. It was identified by Mr. Cresson as Phamerotoma tibialis, Hald., 
and was originally described by Haldemar in the Proc. Acad. Nat. Sci. 
Phila,, vol. iv, p. 203, as Sigalphm tibialis. It is 3.5*» long, light 
brown m color, with a large yellowish spot on the back of the abdomen. 

As to remedies, the catting of the hay crop of clover in early June, 
as tor the clover seed midge {CwkloHiyia leqnminiwU Li ntner), would' 
in all probability, destroy the majority of the immature larvae of the 
test brood. 

We append a technical description of the earlier stages of this insect, 
followed by Mr. Grote's description of the adult, which is much better 
than Clemens: 

Larva: Length 8»>™ , subcylindricai, tapering slightly at each end; legs and prop- 
legs normal Color, dirty white, often with a greenish tinge; head, lark browm 
tropin b lackr prothoracio shield yellowish with a brown hind border interrupted in 
the middle. Body with many delicate whitish hairs. The dorsal piiiferous tubercles 
of each segment arranged in two pairs, of which those of the anterior pair are closer 
together than those of the posterior pair. * 

Pupa : Length, 6"»» moderately slender. Wi ng sheaths extend to sixth abdominal 
segment; antennae and posterior tarsal sheaths ending at tip of wing sheaths, the 
tarsal sheaths being a trifle the longer. Dorsum of each visible abdominal segment 
except the last With two transverse rows of backward directed teeth, those of the 
anterior row being strongest. Anal segment blunt at tip, with six stout blackish 
exourved hooks at its ppsterior border, two dorsal and four lateral, none ventral • also 
a number of very delicate hooked filaments. General color rather light-brown darker 
on wing ©overs and dorsum of thorax. ' 

Miilii ' " A tiny blackish silky species, resembling the European wmposiiella, but 
with only two white lines on the internal margin of the primaries. Plight white 
oostaP marks disposed in pairs, crowded towards the black apices, amAecominjr 
Stmghter and shorter ; the first pair more oblique and divaricate. A silvery snbtei* 
minal streak runs from opposite the cell over the median nervules tapering to internal 
Wl e * fty? 8tl e»kcannot be seen in some lights.~J. H. C.) Secondaries fusoons 
with pale fringes. Beneath irridescent, greenish in certain lights, with minute costal 
clots over the outer halt of the wings. Body scales beneath whitish. 

BaMtat : New York, Pennsylvania, District of Columbia. 

THE SULPHUE-COLOEEI) TORTBICID. 

(Tortrix wlfuream Clem.) 
Order Lepidoptera j family Tobtbicidae, 

SYNONYMS.— Croeeia t sulfur eana Clem.; Conchylia gratatm Walk.; Croemt fulvoro 
seana Clem. ; Croesia f Yirgimana Clem.; Croeeia i gallivorana Clem.; Tortrix mU 
fureana Robs. ; Tortrix (Dichdia) mdfnreana Zell. and variety Bdfraqmna Zell. : 
Cenopts graoUanu Wlam. J ' 

Drawing together the leaflets of red and white clover and feeding on the tissues a 
sn^Il yellowish green larva, which transforms into a brownish colored pupa, from 
which emerges a small sulphur yellow moth with purplish red markings. 

During the summer of 1879, small yellowish green larvae were found 
inconsiderable numbers in the District of Columbia, feeding on red 
clover {TrifoMum pratense), and also on white clover (Trifolium repens) 
The larvae were test found May 13, folding the leaflets of red clover 
into a kind of tube by drawing the edges together with silken threads, 
which was spun for this purpose. Sometimes they spin two leaflets 
loosely together, or to the flower head when they are nearly full grown. 
They issue from either end of this tube, and feed upon the surrounding 
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foliage, of wMch, when the larvae are young, they eat only the under 
surface, leaving the veins and the epidermis of the upper side intact, 
hut when nearly full grown they eat irregular holes through the sur- 
rounding leaflets and flower heads. 

These larvae are very active when disturbed, and wriggle irom their 
tubes, suspending themselves by a silken thread, by which they can let 
themselves down to the ground, and if further disturbed, they wriggle 
about with great energy. 

Some of the larvae changed to pupae on the 19th of May in folded 
leaves, which they lined closely with silk. The perfect insects began 
to emerge on the 19th and continued until June 3, when the last of this 
lot came out. On the 20th of June several larvae were found feeding 
in a similar manner to the above on the leaves of white clover on the 
department grounds. At this time they were less than half grown, 
but transformed to pupae by the 1st of July, the perfect insects' emerg- 
ing from July 5 to 14. About the middle of August more of these larvae 
were found on red clover, some nearly grown, others quite small. These 
became full grown in a short time, passed their transformation, and 
emerged perfect insects from September 1 to 16. Those which changed 
to pupae September 1 emerged on the 10th. 

Prom the data now before us, it is more than probable that there are 
three generations in a year in the latitude of the District of Columbia, 
the first appearing in the perfect state about the last of May, the second 
in the early part of July, and the third in the early part of September. 
One full-grown larva was found on clover October 21 j and it may be 
that this species hibernates in the larvae state, the same as the codling 
moth. Professor Fernald informs us that he does not think there is 
more than one generation in Middle and Northern Maine. 

The perfect insect is of a bright sulphur or golden yellow color, with 
a Y-shaped purplish red mark across each fore wing, and more or less 
of the same color along the front or costal and outer border. Hind 
wings varying from light yellowish to brown. Expanse of fore wings 
half an inch or a little more. 

JD^ktribnUon,~~Tbe&® insects are very widely distributed through the 
United States, having been reported from Maine to Florida, and as far 
west as Texas and Missouri. 

Food-plants.— Besides the plants mentioned above— red and white 
clover— the larvae of this species were found and led on locust straw- 
berry, and grape. Some of the larvae were also fed upon the cotton 
plant by way of experiment, Specimens were received from Dr. E. S. 
Turner, Fort George, Fla., which fed on orange. Mr. B. D. Walsh bred 
this species from the willow gall, 8aMekAwmmM<lm, in Illinois. 

Watural enemies. — One of the larvae on clover was found to be infested 
with a Hymeuopterous parasite, which, however, foiled to emerge. 

We here introduce descriptions of the larva and pupa : ° 

XTO-Length when foil grown 14™, cylindrical, slightly fusiform. Head and the- 
rajao plate very pale honey yellow, the rest of the body yellowish screen with the 
alimentary canal showing dark green through the dorsum* Eyes, third joint of 
antennae, and tarsi, blackish* Piliferoua tubercles slightly paler than the rest of the 
body, each one being surmounted by a brownish hair. Spiracles green with a brown 

Length 8»». Color, dark shining brown, lighter at the end of the wing 
covers and the parts covering the palm and base of the antennae. Front rounded 
and smooth. Abdominal segments on the dorsal side armed with two transverse rows 
ot small spines inclined backward, those on the posterior edge of each segment finer 
and closer than those of the other row. Abdomen terminated by a protuberance, 
flattened above, rounded at tbe end, hoUowed out underneath near the base, and 
snned with two fine hooka on eacli side, and four from the end* 
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THE BUSTY BKOWX TORTRICID. 

(Tortrix fiavedana Clem.) 

Order Lepidopteraj family Toetricudae. 

Syxoxyms:-— Platynota fiavedana Clcra. ; Jems tinctana Walk.; Tortrix c&neursana. 
Walk. ; lorir'w ftaveilana liobs. $) Tortrix laicrana Robs. 5; Tortrix (Platynota) fiave- 
dana Zell. 

Drawing together and feeding upon the leaves of red and white clover, strawberry, 
and raspberry, a small greenish larva which transforms into a brownish colored 
pupa from which emerges a dark or reddish brown moth, with minute tufts of 
seales on its f»re wings. 

On the 20th of June the half-grown larvae of this species were found 
feeding on the leaves of white clover (Trifol'mm repens) in the de- 
partment grounds at "Washington. On the 18th of August the young 
hatched from a lot of eggs found on a leaflet of red clover (Trifolium 
pretense). These eggs were of an oval form much flattened, of a green- 
ish white eolor, and were deposited more or less overlapping each 
other in considerable number in a cluster near the central part of the 
upper side of the leaflet. 

The young larvae were about one thirty-second of an inch in length, 
of a pale yellow color, with a blackish head, and pale brownish 
thoracic plate. August 25 these larvae shed their skins or molted 
the first, time, each one forming a tube of fine silk within a folded leaf 
in which it remained when not feeding. The second molt occurred on 
the 28th and 29th of August, after which they were quite yellow, with a 
faint greenish tinge, with a pitchy black and highly polished head and 
'thoracic plate. The third molt occurred from September 1 to 8, after 
which the head and thoracic plate were light brick-red color. Septem- 
ber 4 one of the larvae molted the fourth time, and the others a little 
later. On the 10th they transformed to pupae and the perfect insects 
emerged September 24. From this lot of eggs were raised the form 
known as Tortrix flavedana Clem., and also the form described by Mr. 
0. T. Itobinson as Tortrix laterana?, thus proving that these insects 
which Robinson regarded as distinct are, as Zeller believed, the differ- 
ent sexes of the same speeies. 

From the s tudies made here on this species it would appear that there 
are two generations in a year, if not three, one appearing earlier than 
any of the above observations, possibly. 

The sexes differ considerably, but the males are of a dark brown color 
over the larger part of the fore -wings, with several minute tufts of scales 
over the surface, the outer portion and base of the wing reddish yellow j 
hind wings dull rust red. Expanse of wings five-eighths of an inch. 
Females dull rust red, the fore wings with three oblique bands across 
them, nearly obliterated in places. Expanse, three-fourths of an inch. 

I)istributiwi.--These insects have been reported from Maine, Massa- 
chusetts, New York, Pennsylvania, District of Columbia, Missouri, and 

Mod-palixts.~ Besides red a.nd white clover, these insects feed also on 
strawberry and raspberry. 

Natural enemies.— Two species of Hymenopterous parasites were bred 
from larvae of this Tortricid---Mcro^^i* somria Say and a species of 
13raeon. 

17 A 
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The larva and pupa are described as follows: 

Larva. ---Fall-grown larva about half an iuoh long; color, dark yellowish green ' 
piliferous tubercles a little llighter and faintly polished. Head and tlioraeic plate 
reddish, first joint and antennae, labruni and anterior margin of thoracic segment 
white. Anal plate coricolorous with the body, sometimes a little lighter ; near the an- 
terior margin of tbe plate are three dusty spots, one in the middle, tbe others elon- 
gated and placed a little behiud and directed obliquely forward and outward. The 
lip of the segment has eight short and stiff bristles, and the whole body is covered 
with minute brown granulations. The uuder side a little lighter than above. 

Piipa.~ Length, 8 1UU1 . Brownish, of the usual form ; terminal protuberanoe of the 
abdomen somewhat flattened above and below and slightly hollowed out 011 the flat- 
tened sides near the base ; armed with the usual hooks^two on each edge, near the end 
and four at the extreme apex. Abdominal segments on the dorsal side armed on each 
edge with the usual short spines. 

SEKICOBIS INSTIIUTA'NA (Clem.) 

Order Lepidopteiia; family Torxricidae. 

Synonyms.— Sericoris imtrutana Clem. (18G5). Sericori* poana Zell (1875). 

Folding up and feeding ou the leaves of red clover, a small oeher yellow larva which 
transforms into a light brown pupa, from which emerges a small' dark brown moth 
with two lighter oblique bands across each fore wiuff. 

The larva of this insect was found feeding on the leaves of red clo- 
ver (Trifoliwit pratense) on the department grounds August 0, and 
tolding up the leaflets, forming a tnbe-1 ike passage which it lined inside 
with silk, and on the 18th it transformed into a light brown pupa the 
moth emerging on the 25th of the same month. " ' 

The moth has quite a close resemblance to the raspberry leaf-roller 
(Amrtema pcrimmdanmn Clem.) in the general color and "marking of 
its wings, but is much smaller, the wings expanding only hall' an inch. 

Proiessor Fernald informs us that this species is quite common in 
Ma un?, and it is also reported from Massachusetts, New York, Virginia 
and Ohio. 7 ft 

THE PALE CLOVER TOliTKIOID. 

(Tortriv dwcopunvkina, Oleni.) 

Order Lbmdoftkra; family Toutimoidae. 

A pupa of this species was found, August 1>, in a silken cocoon within 
a rolled-upleni o clover on the department grounds, which emerged 
August 14. On the 2d of September another pupa was found within a 
iolded loat of clover, which emerged September liO. From«tiiis we may 
safely inter that, this Tortricid is . destructi ve to clover, and that tiiere 
may be several generations in a year at; this place. ■ " 
1 The pupa is of alight yellowish' brown color, d.5 u ''» (.25 inch) lorn-- with 
the usual row of minute spines ou each edge of the dorsal side*of the 
segmeuts, and the terminal protuberance of the abdomen rounded on 
the dorsal side but excavated on the other and armed at the tin withmi- 

perleet insect escapes. The moths are of a dull yellowish color with 

two more or less distinct reddish brown lines across each wing, with 

brown shadings on the outer side and several dark brown dots along 

the ooata on forward side of the wing, and one on the disk in the mid 

die at the wwg between the cross lines. Sometimes the cross lines and 

p rfi e / w t a ? ltm »- Hind wings pale yellowish. Expanse of wings 
0*0 inciij. 
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THE VARIABLE OAK-LEAF CATEBPILLAB. 
(Ilelorocampa subalbicam) Grote. 
Order Lepidoptera j family Bomb ycidae. 

Feeding upon tho leaves of oak, Imsswoort, and hawthorn, a brownish or yellowish 
green caterpillar something over au inch long with a few coarso hairs on its body, 
transforming under ground and eventually becoming an ashy gr'ay moth. 

During the past season a great amount of damage has been done in 
at least two counties of Arkansas (Garland and Saline) by this worm, 
by the destruction of the foliage of the oak forests. The first specimens 
were recefved through the Smithsonian Institution from Mr. Charles 
Matthews, of Hot Springs, October 20. In January a very interesting 
communication was received from Mrs. William S. Thomas of Alexander, 
Saline County, in which it was stated that the worms were to be found in 
immense numbers. A disease of swine synchronous with the appearance 
of the worms was supposed by the people of that section, to be caused 
by the swine feeding upon the insects. But the symptoms of this dis- 
ease were those of swine plague, or of some virulent blood-poison disease; 
and it is not probable that the unusual food of the animals was in any 
way connected with it. 

There are probably two broods of th e variable caterpillar in the course 
of the season, although but' one, the fall brood, seems to have been 
noticed. The moths appear in the latter part of April or in early May, 
and between that time and late September, when the principal damage 
i$ done by the worms, there is abundant time for two broods of cater- 
pillars. 

In the District of Columbia for the last two years these larvae have 
been noticed very abundantly upon oak, hawthorn, and basswood, and 
doubtless feed upon other plants. In late September they had reached 
their full size and entered the ground, where, as we gather from Mrs 
Thomas's letter, they lie most of the winter before transforming. . 

The most obvious remedy for the injuries of this insect is the des- 
truction of the larvae by burning the leaves upon the ground in the 
latter part of September, just as the larvae are dropping from the trees. 
This could probably he done in mostplaces without danger to the forest 
and without injury to the mast. 

Should the damage done by the worms be sufficiently great to war- 
rant the expense of trap lanterns, to be used in May to destroy the moths, 
undoubtedly their numbers could be greatly lessened. For description 
of trap lanterns., with remarks upon their use, see page 330 of the report 
for 1870. ~ . 1 

The moth expands about 4 em (a trifle over 1J inches), and is of a 
delicate gray color, the fore wings mottled with a dusky tint, and the 
hind wings of a light brown, darker along the hind border. 

The caterpillar has never to our knowledge been scientifically de- 
scribed, and we therefore append the following: 

DESCRIPTION OF IARVA. 

Variety #*~ Length when full grown 40 jrirQ m inches), rattier slender, suboyliBdrte^v 
Head pale green with a deep purplish 'lateral line bordered below with a pure white 
line; dorsum of abdomen bluish-green with a narrow white dorsal line; the green 
dorsum is bordered each side by a narrow scarcely noticeable yellow line running 
i'mm the head to the 4th segment, from which point it is purple to the end of the 
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body; this line is bordered below by a very distinct pure white subdorsal baud; the 
sides are bluisb with dark purplish spots; stigmata orange; below tLe stigmata a 
faint interrupted yellow baud; the dorsal and lateral piliterous warts are yellowish- 
subdorsal whitish. The first thoracic segment has two yellow dorsal tubercular 
spots ; segments 2 and 3 have each a yellow dorsal double wart, and the first abdom- 
. inal segment has two quite conspicuous red piliferous tubercles ; the penultimate 
segment is somewhat gibbous above and bears two small reddish piliferous tubercles., 

Variety h— Head dark yellow; dorsum of body purplish with paler mottling* 
dorsal line white; the subdorsal white line interrupted on abdominal segments 3 and 
6; the sides rather browner than the dorsum; lateral line yellow and more distinct 
than in variety a. Stigmata orange; the first thoracic segment has the yellow 
tubercle, but segments 2 and 3 have only the lower one of the double tubercles yel- 
low. In other points it resembles variety a. 

Variety c— Head very pale yellow; dorsum palo grayish; dorsal white line bordered 
each side by a narrow purplish line. The subdorsal baud consists of a narrow purple 
line, an indistinct yellow line, and a broad white baud; the subdorsal lines approxi- 
mate on the thoracic segments as in other varieties; the lateral line is yellow, distinct 
and uninterrupted; sides slightly darker than the dorsum and specked with purplish 
spots. 

THE LOCUST-TWIG BOKEK. 

(Ec&ytohplia imUioiana Zcll.) , 
• Order Lepidopteraj family Toiitmcidae. 

Boring in the twigs of locust, sometimes causing a thickened growth of the atom for Hit- 
distance of from 1 to 3 inches, a palo whitish larva with brownish head, which cuts 

. its way out when full grown, descending to the ground and transforming into a yel- 
lowish brown pupa in curled leaves upon the surface, and finally emerging a dark- 
brown moth with dirty pinkish-white on the outer portion of the fore wings. 

During the latter part of September the terminal shoots and twigs of 
several varieties of locust (MoHnia pmulacatia vara. crUpa, tortiiom, and 
imrmut) growing on the department grounds were, observed to have an 
abnormal thickened growth from 1 to 3 inches in length, and enlarging 
the stem at this place to nearly twice the normal size, the enlargement 
being quite uneven ami irregular. An examination, of some of these 
diseased stems disclosed the fact that a lepidopterous larva was boring 
along the central part of the stem and feeding upon the tissues. This 
larva when full grown is about half sin inch 'in lemrth, of a yellowish 
color, somewhat darker on the dorsal line. Head dark brown; thoracic 
plate light honey yellow. On. the 1st of October these larvae left the 
stem through holes which, they had cut out to the surface, and de- 
scended, to the ground, where they transformed to pupae among the drv 
ami curled leaves which had fallen, and in which they spun thin but 
tough silkeu cocoons. Sometimes they crawled between' a fallen leaf 
and the ground, when the cocoon adhered to the leaf on one side and 
was thickly covered with grains of sand on the other. 

The first moth emerged October 17, and others from the 20th to the 
J7tn. An examination- of a large number of shoots proves that this 
msecfc deserts its burrow to transform on the ground. 

Some of the shoots were badly infested; ten places where larvae were 
at work were counted in one off them, and the whitish excrements hung 
m clusters from the holes, which were almost always between two of the 
thorns, where the egg had. probably been deposited". Th esc shoots, how- 
ever, were not enlarged . ? 

This species was described under the above name by Prof P. 0. tel- 
ler, ot Stettin, Germany, from specimens received of Mr. Burgess, who 
took them in. Massachusetts in June and July. Professor Fernald 
informs us that he lias received them from Mr. Morrison taken in Colo* 
rado. 
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- The only remedies we can suggest are to exit off the infested twigs 
before the escape of the larvae and burn them. If for any reason this 
has not been done, it would be well to collect carefully all the leaves 
beneath the infested trees and burn them to destroy the insects while 
in the pupal state. This should be done, however, after the escape of 
the larvae from the trees and before the moths emerge, or not far, from 
' the 8th of October at this place. 

The moths are of a dark ashy brown color on the fore wings, with a 
large patch of a didl pinkish white color on the outer part, with several 
small black spots near the middle of this patch. Hind wings a little 
lighter than the basal portion of the fore wings. Expanse 18~20 ma » 
(about .75 inch). The larva and pupa are characterized as follows: 

Larva.— Length 13 ram . General color, reddish straw yellow. Head light brownish, 
tips of mandibles and a small spot about the eyes, blackish, thoracic and anal plates 
light honey yellow. The piliferons tubercles on the dorsum are greatly expanded 
laterally so as to give them an elliptical form; the anterior pair on both the third 
and fourth segments are so expanded that the distance between them is only equal 
to their length, the posterior pair on these segments nearly or quite obliterated. 
Anterior warts of the fifth to eleventh, inclusive, more rounded and brought close 
together at the dorsal line ; those of the posterior side of these segments, fusiform, 
the length quite equal to four times the thickness, and separated from each other by 
a small apace on the first of these segments, but approaching more and more; they 
touch each other on the dorsum of the more posterior ones. The dorsal tubercles of 
the twelfth segment are so fused together as to appear liko two transverse elevated 
bars. The remaining warts of the body are as usual) but considerably enlarged, and 
each surmounted by a fine yellowish bristle. 

; Pupa.-— Length 10 mui . Color yellowish brown. Abdominal segments, on the dorsal 
side, armed on each edge with the usual rows of spines. Anterior end rounded and 
smooth, posterior end bluntly rounded, with a row of spines like the larger ones on 
the segments before, extending two-thirds the way around. 

THE LOCUST-LEAF PHYCID. 

(Pempelia contatelJa Grote.) " 

Order Lepiooptera; family Pykalidae. 

Drawing together and feeding on the leaves of locust, a small green larva with black 
head and thoracic plate, transforming into a dark brown pupa, from which emerges 
a small reddish gray or blackish gray moth. 

On the 29th of August several larvae were found on the locust (EoUnta 
pmuUeacia), in the department grounds, drawing the leaves together, 
the side of one to that of another. 

The smallest larvae at this time were about one-eightia of an inch 
long, yellowish green, with jet black head and thoracic plate. Those 
full grown were nearly an inch in length , of a grayish green color above, 
more or less tinged with pink, especially on the third and fourth seg- 
ments, and between the folds j under side pea green. Some of the larvae 
were of a yellowish green color, darker grcfen anteriorly, head yellowish 
brown with irregular black blotches, thoracic plate green, with a few 
small black spots, anterior margin yellowish, posterior pale brownish. 

These larvae transformed to pupae between the 5th and 8th of Sep- 
tember and emerged in the following May. 

• As none of the pupae of this insect could be found among the leaves 
on the tree a careful search was made on the ground beneath, where a 
pupa was found spun up in a tough silken cocoon to which earth, frag- 
ments of leaves, and dry grass were adhering in such a manner as to 
completely conceal it. 

The moths expand 20 mm to 2Q mm (nearly 1 inch). The fore wings are 
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blackish and gray, with a shading of red at the base and near the mid- 
dle of the wing below the fold. These reddish shades are sometimes 
wanting. Base of the wing usually whitish gray. 

Mr. A. B. Grote, who published this species originally, also described 
a variety of it under the name of quinquegimctella, and stated that it 
nught be a distinct species from contatella. Most of the examples men- 
tioned above agree with the typical contatella, while one of them is un- 
donbtedly the var. quinqueptmctella. 

Distribution,— This species has also been reported from New England 
■Stew Yitifc, and London, Ontario. * y 

J£mM#.— Gather all the leaves beneath the trees after September and 
burn them. 

P^ya.— Length W mra , rather stout. Color chestnut brown. Anterior end rounded • 
posterior With a minute beak, curving downward slightly, and armed at the end on 
each side with a sharp, stout spine extending obliquely out and downwards. In a ro w 
SRWwJS' WWl diHtauoes, are fonr slim filaments much longer than the spines 
ana hooKOd at the end. The abdominal segments ore covered above and below with 
come punctures, except on the posterior edge, while the wing covers, head, and tbonx 
above are impressed with irregular striae. * ' 1 x 

,'-;?;y£-;jnE5MPEIM. GL13DITSCHIELLA Fcrnald (new species). 

- Order Lepidoptera; family Pyealidae. 

Brawkg^gether and feeding upon the leaves of the honey locust, a greenish yellow 
larva. Which transforms i on the ground into a dark brown pupa, from which emerges 
an ashy gray moth, with a black band across the basal third of the f or" win* S 

A large number of larvae, in different stages of growth, were fouud 
Aiignst 12, driving together and feeding on the leaves of the honev 
loeust (Qkfhtselm tnaeanthos) on the department grounds. The Wi- 
era! color was greenish yellow, though there was considerable variation 
.a^ong-them. Xhcse larvae transformed to pupae from the 3d to the 
15th of September. When foil grown they descend to the surface of the 
ground, where they spin a loose cocoon of coarse gray silk, which is 
completely covered with fragments of dried grass, leaves, or other sub- 
stances, which so conceals them tha t they are difficult to be found • 

T y o ,?i 1 those , m ? ths omo ^t'd in the latter part of September, but the 
most ot them daring the last half of the following Mav and early S 
of. June,, so that it is more than probable they mm the winter in the 
pupa state on the ground under the trees. 

We gi ve below a description, of the species by Prof. 0. H. Pernald: 
Pkwetoa. GnmnscmmxA Fcrnald (n. species). 
JS^fi palpivantennae, thorax above and beneath w« mA <^,.^ „ v i j. , 

. »kwf it«>mfth«Ma»«ri^ W'.SyuffCSitoTH 1 to vein one, 

1 1 ■ ®* vuser luie scarcely visible hi mmt of the oxaihmlos of t\u> ,>vnm^l ™Tm* 

Slack do S Vhtl Sc Si «f ° r? a,,U bi ; oailen . s »? the eoata, A row of terminal 

° lack aot8, 1110 wuUUo 01 thc WiU S sparingly sprinkled with black scales. Fringes 
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i C ^?& US Ti f!u] e M ] . tIiC wi,1 S s ^enoatli, hind wings above, and abdomen 

light brown. All the tibiae and joints of tbe tmi with whitish. 
Expanse, — 19 nim -22 lll,il . : " 

Habitat,— District of Columbia, Described from fifteen males and eleven females. 

C. H. FERNALI). 

to&JF?™' }fT la length, greenish yellow, with three longitudinal 
S&I? S .i^Vf^ sul ^? 1 th0 dors ? 1 Jine > ^tending from the thoracic to the anal 
£ } a ! ter ?ating with jianwr, lemon-yellow stripes, the last one being on the 
line o the spiracles. Head thoracic, and anal plates with more or less brown mark* 
and blotches there is great variation in these larvae in the intensity of the brown 
markings, but they can readily be recognized by a black lunate spot on the under side 
ol the subdorsal tubercle of the third segment, behind the thoracic plate. 

Length 10»™, dark brown, rounded anteriorly, posterior end with a small 
spme on each side extending obliquely out and backward, the end eurvinsr backward 
In a lino between these stand four fine hooks, much longer than the lateral spines! 
Abdominal segments, except the last, covered with coarse punctures, except on the 
posterior edge. Y\ ing covers reaching to the fourth abdominal* segment. 

TETRALOPHA DILUCTJLELLA Grote. 
Order Lepidopteea; family Pyralidae. 

Feeding upon the leaves of the terminal twigs of pine, which they draw together 
loosely with silk, and in which they deposit their excrements, the whole forming: 
an irregular mass nearly 3 inches long and 2 in thickness, stent, dull, greenish vol- 
low ot drab-colored latvae, transforming into brownish pupae, from each of which 
emerges a moth with dark brown and gray markings. ' 

.Som^of the terminal twigs of pine (Finns taedu) infested by the larvae 
of, fWs insect were collected by myself in January, 1880, near Jackson- 
ville, Ma. The appearance of these infested twigs is somewhat strik 
wg; the leaves around the end are loosely held by threads of silk, 
■which, also holds the excrements of the larva in a more or less irregular 
mass, varying from 1 to 3 inches in length and from 1 to 2 in thickness. 

The larva is about eight-tenths of an inch, in length, rather stotit, of 
a greenish yellow or drab color, with two very distinct, quite broad 
black dorsal stripes, and a narrow one on each side. 

When mature the' larva descends to the ground, where it spins a loose 
cocoon of yellowish brown silk, to which is attached a covering of grains 
of sand or other loose. materials, and within which it transforms to a 
pupa, in which state it passes the winter. 

The moths from the larvae mentioned above emerged during the fol- 
lowing April. They have an expanse of about an inch. The fore wings 
are dark brown, nearly black, on the basal third, bevond which is a 
broad, light gray band crossingHhe wing, while the portion bevond the 
band is dark brown followed by gray. Hind wings dark ashy, wi th a 
silky luster. The colors are not as clear in the males. 

Mr, Grote described this insect from examples taken in Few York, 
and stated as follows: "The species recalls the figure of Hmimatia 
tcortcaUs Led., but the wings arc larger, and it does not seem possible 
that Ledorer should have overlooked the strong . generic characters." 
It certainly does agree closely with Lederer's description and tignre, 
and may yet prove to be that species, but Lederer's types must be 
examined to make sure of this, for it is possible that he made a mistake 
in locating his species. A species of Mierogaster was found parasitic 
on this insect. 

We add the following description of the larva and pupa.: 

JDarva.— Length when full grown '20™», cylindrical, slightly tapering posteriorly 
and quite stent, of a dull greenish yellow color, somewhat paler beneath, with a nar- 



264 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

row black stripe on each side about twice the width of the last, and equally distant 
from it; and tGe middle of the dorsum. This stripe extends from the thoracic to the 
anal plate. The head, thoracic, and anal plates are of the same ground color as tho 
body. Eyes an<J end of mandibles black ; several irregular black bands on each side 
of the head, extending from the posterior side forward to about the middle; thoracic 
and anal pfates with a few scattered brown dots, the latter with an irregular row of 
bisect points across the anterior side. 

Piipa.—Length ll mm , robust, light brown, rounded at both ends, the posterior 
armed with a cluster of fine hooks ; the abdominal segments are covered with coarse 
punctures except on the posterior edge. Wing covers extend to the end of tho 4th 
abdominal segment. 

TOKTEIX POLITANA? Haw. 
Order Lepidoptera ; family Tortricibae. * 

Feeding upon the leaves of white pine, which it draws together into a kind of tube, 
a small yellowish green larva with a black head and olive green thoracic plate, 
which transforms into a light brown pupa, from which emerges a rusty-red colored 
moth. 

On the 15th of October, *tho department received from Professor 
QagOj of Ithaca, K Y., a number of the tips of branches of white pine 
(Pinm etrohns) which were infested with the larvae of a species of Tor- 
tricid. From six to ten of the terminal leaves were drawn together 
lengthwise, forming a ki nd of tube, which was lined inside with delicate 
white silk* Sometimes the leaves of one fascicle were drawn together, 
but more frequently those which- were near each other from different 
fascicles. The tube is open at each end, the outer being cut off squarely 
or obliquely, very often leaving two or more of the leaves untouched. 

This tube seems to serve as a protection to the larva, from which it 
comes out to Iced upon the ends <bf the very leaves of which the tube is 
composed. In this way the leaves are shortened, the larva feeding 
upon one after another only at the end, thus shortening them gradu- 
ally until the larva is fully grown, when there are sometimes one or 
more of the leaves left untouched. Those first attacked gradually be- 
come dry and yellow, loosening from their bases, and are only held in 
place by the green ones. 

The fall-grown larva is three-eighths of an inch long, of a yellowish 
< green color, with dark or blackish head and dive green thoracic plate. 

The moths emerged from the 26th of December to the 30th of Janu- 
ary, and have the head, thorax, and fore wings of a dull rust-red color, 
with two oblique paler bands, one a little before the middle, the other 
beyond, parallel to it, crossing the fore wings. Hind wings and upper 
side of the abdomen silky gray. Expanse of wings, half an inch. 

These moths are not easily disturbed, and if the branches upon which 
tlmy are sitting be shaken they drop to the ground, feigning death, not 
even moving when touched. 

Specimens were sent to Professor Pernald for determination, who 
replied as folio ws: 

_ Tfcia speeiea has been determined for me by Professor Zeller as Tortrix politanaH&w. 
it feeds here on white pine m yon describe, but Wilkinson gives M'yrica gale as the 
looa plant m England, and Heineinann giynn Jtanunmtlus acHs m& Centaurea jaceam 
Jood plants in Germany, If our $peeica is really identical with the European Zpolitana 
it mxmt be very polyphagns, . 

He farther says: 

I am not able to learn that i b has ever been observed feeding upon any of the Coni* 
jcrm m Enropo, 



REPORT OF THE ENTOMOLOGIST. 265 

Wc append the following descriptions : # 

iwa.~Leiigtli 9 mm * General color yellowish, green, with coarse brown granula- 
tions on tlie dorsal surface* Tubercles as usual. Head dark, almost Mack. Thoracic 
plate oli ve green, ^ 

Pupa.— Length 8 mm . Color light brown, with the wing cases somewhat greenish, 
front smooth and rounded, abdominal segments above armed with the usual spines. 
Tip of the abdomen prolonged into a beak-like protuberance, which is grooved longi- 
tudinally and impressed with numerous coarse punctures and terminated by the usual 
minute hooks. ' 

As Professor Fernald thinks tliere is still a chance ' that this is not 
identical with the European TortHx politana Haw,, he has prepared 
the following description for this report. 

Imago of Tortrix (Lopliodems) politana. Haw, — Alar expanse 13-14 mim . Head, palpi, 
thorax above/and upper side of fore wings yellowish red. Thoracic tuft, basal patch, 
v oblique and apical bands dark rust-red. The space between, the basal patch and 
central oblique band is narrow, scarcely lighter than the basal patch, and indicated 
by a lighter edging on each side of the space which begins at the basal third of the 
costa and extends obliquely across the wing to the middle of the hinder margin. 
The space beyond the central band is similar to the last, beginning near the outer 
third of the costa and extending obliquely across the wing to the anal angle. The 
outer margin in some specimens is of the same color as the interspaces, and the costa 
is more or less flecked with light yellow. Fringe yellowish, with grayish scales at 
the $nal angle. Hind wings and abdomen above, silky gray or slate color; underside 
and fringes lighter, Under side of fore wings light fuscous, with lighter yellowish 
diffused spots along the costa and outer border. Under side of abdomen and thorax 
light straw yellow, as .are also the legs. Fore and middle legs annuiated with brown, 

THE SILVER riNE TOBTKICID. 

{GmphoMtlia hracteatana, Eernald [new species},) 

Order LepidopterAj family Tortricidae. 

» 

Infesting the cones of Alios hractcata, a small Tortrieid Larva. After transforming, 
the pupa protrudes itself nearly two-thirds of its length, and from this emerges a 
small dark-colored moth with -white and metallic markings. 

On the 14th of August, 1880, cones of the Abies bracteata, were sent 
to this department by Mr. George K. Vascy, from Jolon, Oal., one of 
which was infested with Tortrieid larvae. Three of th e moths emerged 
on the 13th of September, 1880, one on the loth, and another on the 
20th. • . 

The seeds of this cone, as well as those of others sent at the same 
time, were infested with Ceeidomyid larvae. The Tortrieid larvae 
worked only in the scales of the cone, while the Cecidomyids were eon- 
fined to the seeds. 

Mr. Vasey, who sent the cones, states that " the Abies bracteata Mitt, 
locally called silver pine, extends from the northern boundary of San 
Luis Obispo County forty miles northward, in canons on both sides 
of the Santa Lucia range. It is a handsome and striking tree, 100 to 
150 feet high, in shape pyramidal, with an elongated peak. The white 
. under surface of the leaves produces a silvery sheen when the sun shines 
upon them at the right angle." 

The following description of this moth has been written for this re* 
port by Prof. C. H. Fernald: 

Grapholitha bracteatana Fernald(n. sp.): 

Head, palpi, thorax above, and basal third of fore wings dull oeber yellow, inclin- 
ing to cinereous on the thorax and base of the wings in certain lights; last joint of 
palpi.very small, somewhat darker; legs, thorax, and abdomen beneath straw-yellow ; 
outer side of the tibue and tho basal portion of each joint of the tarsi pale cinereous. 

Fore wings externally ocher yellow, overlaid with dark brown scales, Costa marked 
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witlt fine gemicate white spots, from which are continued metallio blue stripes* The 
first costal spit begins a little before the middle, the second a little beyond the mid- 
Mhj the others following at about equal distances from each other towards the apex, 
alternating with and cut by dark brown, the third and fourth ftot geminate in some 
examples. A triangular white spot rests upon the middle of the hinder border of the 
wing; divided at the base by light brown, extending obliquely up and outward to the 
middle of the wing, where it meets the metallio stripe from, the first costal spot. The 
• ; metallic stripe from the second costal spot extends obliquely for a short distance to- 
' Wards the anal anglj, where it is joined with the one from the third costal spot, then 
curving downward they extend as one stripe nearly across the wing, forming the in- 
ner boundary of the ocellus. The metallic stripes from the two outer costal spots 
also unite a little below the costa and extend across the wing parallel with the last t 
forming the outer boundary of the ocellus and. curving mwardj unite with the 
other beneath the ocellus, and just above the anal angle. The dark brown between 
the costal spots extends down between the metallic stripes, suffusing more or less the 
ocher yellow of the wing. Ocellus straw-yellow, with three parallel dark brown 
dashes, sometimes only represented by one or more .dots. The basal portion of the 
wing forms an acute angle near the middle of the cell, and is somewhat suffused with 
brown where it rests against the first oblique stripe and the white spot of the inner 
border. Fringe metallic blue or purple, according to the light, with abasal dark brown 
line and a few white scales below the apex. 

Hind wings and abdomen above, and under side of all the wings, fuscous; fringes 
of hind wings a little lighter. Costal spots of the fore wings reproduced beneath. 
JB^nae.—Female, 12 male, 9-10 ,nm , 
Habttat— California, 

Described from three males and two females, one male and one female in my collection 
the rest in the collection of the Department of Agriculture. 

a H. PERNALD. 

THE CATALPA POD DIPLOSIS. 

(Dtylosis catalpae n. sp.) 

Feeding in the seed pod of CiilalpaMgnomidex are many small orange-colorednmnMrots 
causing the seed to rot and the pod to turn brown in midsummer. * *° ' 

In the early part of August the unripe and normally green pods of 
the Indian bean (Catalpa Ugnonoides) upon the department grounds 
were noticed in many cases to have partly turned brown in a strange 
manner; one-half or more of the pod remaining green while the remain- 
der appeared to be dry and of the color which it usually has when 
ripe. Upon opening one of these abnormal pods, the mass of seeds was 
found to be fairly filled with active, footless, little yellow maggots, none 
• of them more than 3.25™ long. When disturbed they wriggled from 
the pod and fell to the ground, or bringing the two ends of the bodv 
together and suddenly straightening with a sudden jerk, they would 
Jff *<> a- distance of several inches.* The seeds themselves and the 
whole contents of the pod were in every case in a decaying condition. 
m larvae ™ of very different sizes, some apparently being nearly 
lull grown, while others were evidently very young. 

.Some ten days after the pods had been placed in a breeding-jar, the 
adult flies began to appear— minute yellow midges with dusky wings. 
From that time on through the fall occasional examination of the pods 
showed larvae of all sizes still at work, many of the pods beeomm* 
entirely brown and dry before the middle of September. It was often 
a puzzling thing, in examining these pods, to find- the points where 
the larvae made then- exit, for the pupa state is passed under ground. 
Usually one, two, or titreesmali orifices would be found, through which 

«»wJ?« fuZZ. r miS ' 5? r k I f 0W r , ftTnarks tbat 1,11 la ™«> belong to the 
■SSE^'t£?«£% .f<*\^ Mii I) » f -. Performed its leaps by straining the -horny 

cSfc! & VAI^xWftfiS mder ;Side of tW thoracif e * gments '" 
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ll L*i ^abitants . of tue P°d must have issued. The manner in which 
2S£ ^' 8 ma ^ e 18 a m ^ r y- Examined from the inside, it shows 
marks of gnawmgs around its edge, and frequently spots are found 

bm^i J; /n * 5 cecid ? m y id la ™ have no horny masticating jaws, 
Wn tlU r ma . rte * liese OTific ^f In pods which had evSfcntly 

hS w?o l^f ? 6r m tIle , SeaSOn ' 7 Me y° mi ^ er and tenderer, the 
t Llff 1 n and more abundant, Occasionally the pod 

course no other hole would he necessary. 

DlPLOSIS CATALPAK, n. Sp. 

5nfC'~" L 1 engt K? , , 25 ! im '* 8' roates t breadth (at middle of body), 0.7™™: Color vnvv- 
fllnl wi/^f^'f 1 t0 r ° ran « e - ^east-bone, bright honey-yelW .2U»m lonV "and 
Sr, S a t th6 f0rk< ^^umcnt very smooth, transverse riLes fcely peStib e 
Y. 1, ?\. a lu i? h P 0 ™ 1 ' ne ai' the juncture of the segments. Sides of the bodv show t I 
S 1 »? « ne <* segments only as a slight nStch, the iuncture S betwem the held 
2J5£? rf 10 8egmC3 ^ a ^,^ eighth and ninth abdominal segment oin- most 
marked. Body apparently with 14 segments. Antennae apparently Sinted* first 
llrlt 0rt ' ^ T0 ^\^onH joint slTort,mneh narrower joint Trffi^oS 
J^JSwf l0ng :- 8 joh ? t 2 ' bnt of same diameter ; joint 4 a mere point at tin of 
fS!rf C ^ thC ^nnation of a tube whioh can bo seen in joint 3? 8fem2ve 5 

iffWrtM T 08 *- i T m ' CCptil ] , 1 tubercles, the P x4horaeic tnSeSs and 
tttosc upon tic eighth abdominal segment being larger, more dorsal, and situated 
theprothorac.c at the front and the Eighth abdominal at; the hind ^^ofiffXJ 
S;r,nJ™ J, 1 f g, "f 1 * 1S ™7 c °*vex anteriorly, and almost truncate posteriorly, 
Jj i - ore small posterior projections being present. * ' 

o 5 i £S?S£ b0 ' ly ; V imra - ; } on «& of wing, 1.8™ ; length of antenna, 
. Antennae, 2b (2 x 24) jointed ; joints podicelled, alternated single and double • 

■{^^• mtS Cacl V vitl l 1 a ^ horl of l0 »«- haiw ? double joints with a Xrl if del e & 
short ham preceding the long one. Head slightly gibbons above, the eves meet 

^M-JToft °-f S V V T ff - ivCU °f a < ^-hajfthe length of 'the sCSiSl 
7f «L q ' W l0 «5? ,f ™hna .vein nearly straight for three-fourths of its length, when 
it curves downward and reaches the margin of the wing somewhat beyond the apex 
3d longitudmal vein straight for one-half of the wing-length, when it forks the 
branches forming a right angle first, which is, however,1ost Sy the almost imWdiaK 
downward bend of the upper branch. General color, light yellow ; antennaSs^us 

SfS2 3 °™l*> T lnch *™7? l r i8h '> ,e S* somewhat'shaded with fasco^anS- 
mshed with quite long whitish luvirs upon the femora; thorax above, with a lon<r 

-fl lsky 8 i tap . e °?, oa « h sl,lc > also taintly dusky toward head: abdomen light 
yellow, with many short whitish hairs ; balancers and claspers yellow, the latter dnScv 
at tip ; wmgs dusky, with a bluish iridescent appearance. ' 5 

-U'emale. j—Ijengtb of body. l.(i>»<»; length of wing, 2.3"™; length of antenna 1 3™™ 
Antennae 14-jo nted (2 x 12) : joints pedicelled, subo^ndrical, and sabequal™ cl. 'joint 
with two whorls of short and delicate hairs, a whorl at each end -of the oint, the hah! 
oi **h© posterior whorl being somewhat longer than those of the anterior. Color as 
with the male, a little more dusky perhaps on the thorax. In other resneets excont 
m generative organs, resembles the male, 1 ; 0I> ' 

itescribed from 4 <? , 9 ? specimens. 

THE RASF.BKRBY-LEAP ROLLER. 
( Exartema permimdcmum Olem.) 
Order LEPmoPTE^Aj family Toetbioidae. 

S*l*oytr*18.~Exartema.permi4n<lana Clem. (1860); SciapJdla wmndarava Walk, (1863V 
tencorw permmuUna Clem, (18(55) ; Exartmapirmunfanwm, Zeller (1875). 

Drawing together into a cluster the leaves at the end of raspberry stems and feeding 
within them, a small dark-green larva with pitchy-black head and thoracic plat" 
which transforms into a light-brown pupa, from which emerges a dull Yellowish or 
greenish-brown moth. « " 

On the first of June a considerable number of the larvae of a leaf-roll- 
ing Tortrieid, wJiich proved to belong to this species, was received from 
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Mr. F, S. Gnrtis ? of Ithaca, 3SL Y. ? who stated that they were doing a 
great deal of damage to the foliage of the raspberry, especially at the 
end of the canes, often spinning all the leaves together in a more or 
less twisted mass, within which they fed. These larvae, when ready to 
transform, fold a part of a leaf either at the apex or base, partially cut- 
ting it away so that it hangs down, within which they change to a pupa . 
Generally the larva rolls up the leaf so that the whitish under side is 
out, thus making it more conspicuous. 

The full-grown larva is about five-eighths of an inch in length, of a 
dark-green color, the head and thoracic plate being pitchy black/ They 
are unusually active when disturbed, quickly letting themselves down 
from the rolled leaves by a fine silken thread- If, however, they are 
not further disturbed, they gradually draw themselves up again. 

The pupa is of a light brown color, two-fifths of an inch long ; covers 
of the hind wings with a rounded prominence at the base. Abdomen 
terminated by a three-pointed prominence with the usual minute hooks* 

The moths have a wing Expanse of half an inch. Fore wings dull 
yellowish or greenish brown, varying much in color, with irregular 
lighter markings crossing the wings obi iquely. Hind wings ashy brown, 

distribution. — This species is reported from Manic, Massachusetts, 
Hew York, Pennsylvania-, District of Columbia, Virginia, and Missouri. 
- I?o0& plants. — I)r« Clemens first discovered this insect feeding on Spi* 
rtiea, and Professor Fernald informs us that lie has raised it at Orono, 
M% on common meadow-sweet (Spiraea mlimfolia) as well as on rasp- 
berry. 

Bemdies.~~ The terminal twigs containing the larvae, and also the 
rolled leaves containing the pupae should be taken oft and burned. 
Great care should be taken, however, lest the, larvae escape when first 
disturbed. 

THE ROSE-TWIG- BOTIEII. 
GraphoUtha Paelcardi ? ZelL 
Order Lepidoptkra; family Tortricidae. 

Boring into tlio twigs of rose and causing them to wilt and grow black, a small pinkish 
or rose colored larva with a brownish vellow head, transform in in to a small grayish 
black moth. , 

la the early part of July, twigs of rose infested with a Tortricid borer 
were received from Mr. Henry Plumb, of Pleasanton, Kans, The larva 
appears to commence its work near the tip of a young shoot entering 
and eating its way upward for a- short distance, till the portions above 
begin to wilt and die, when it works downward for about 2 inches, fill- 
ing the cavity behind it with pellets of its excrement, The stem and 
leaves above its point of entrance become completely wilted and turn 
black, while the parts below remain more or less green. 

The moths emerged July 20 and 22, and were referred to Professor 
Fernald for identification, who regarded the species as new. 

These insects may be easily destroyed by cutting off the infested twigs 
and burning them before the moths emerge* 

Larm.— Length 9™V Color straw-yellow, with minute granulations of scarlet over 
the upper surface, except on the tubercles and portions betvroeu the segments, giving 
the larva quite a pinkish look above. Head dark houey-yellow. with all the suture* 
brownish ; antennae lighter ; mandibles blackish at the tip/ Thoracic plato light straw- 
yellow, highly transparent. Anal pkto brownish behind, pink in front, and marked 
mVx roitnd pale-brown spots. 
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THE KOLLEB WORM. 
(Eudamus protewJjhm.) 
Order Lepidopteea; family Papiliomdae. 

^l!^^^*]? 8 ^.J®*™ 8 <*™ r | ou » Z tmlon vegetables iu Florida, and presumably 

ah^S^Sn JSffi- V bk ^' ^ indrica1 ' yoWwlsh-green worm, an inch and 
ahalf long, spotted with black, and with a narrow neck and a very largereddish head. 

The larva and pupa of the variable Mdamm were first described bv 
Smith and Abbot in 1797, the food plant being given as the wild-pea 
yine and also a wild leguminous plant, the name of which was not 
known. During- the spring of 1880 I found that the garden crops in 
parts of Volusia County, Florida , were being quite seriously damagedbv 
a worm which proved to be the larva of tins butterfly. The crops prin- 
cipally injured by them seemed to be beans, turnips, and cabbage. 
Their method of work was for each to cut a slit into the leaf from the 
edge, and roll the flap thus formed around its body, working from the 
inside of this roll, with its soft parts perfectly protected. In the garden 
of the Brock House, Enterprise, almost every plant was badly ragged 
in this way. The full-grown larva is nearly 40» ra (U inches) iong. In 
form it is somewhat cylindrical, swelling in the middle of the body. 
The neck is very slender and the head very large. The general color 'is 
yellow-green. There is a black line down the middle of the back, and 
many minute black spots on either side. There is a yellowish Ion-' 
gitudinal stripe on each side of the middle, and low down on each side 
another whitish one. The first segment behind the bead is horny and 
black in color. The head itself is also hard and black in color, with a 
broad reddish band extending from the top down nearly to the mouth 
on each side. This reddish band is nearly obsolete in the younger 
worms, and in the first and second ages is represented simply by two 
eye-like spots. Before transforming to a chrysalis the larva binds the 
leaf a little closer around itself and remains quiescent for a couple of 
days. The chrysalis is a little over three-quarters of an inch in length 
and is quite strongly bent backwards. It is light brown in color and 
is covered with a delicate bluish- white powder. The anal end is fur- 
nished with a spike-like projection, upon the summit of which may be 
seen, with a lens, a number of hook-form bristles. The duration of the 
chrysalis state, according to Smith, and Abbot, is a little over a month 
and our observations show this to be correct. The perfect insect is a 
handsome butterfly with a wing expanse of 1| inches. The hind wings 
are furnished with long tails, making the length of the two wings upon 
one side equal to the expanse of the two front wings. The general color 
is dark brown, the front wings containing several silvery- white spots, 
and the body and part of the hind wings having a greenish metallic lus- 




hand w . . a _ r)o „ . 

ejftsters of from four to six each. They are quite large, nieasuringTP» ' 
(.(M inch) in diameter, light yellow in color, and with no discernible 
markings. The number of broods has not been ascertained, and indeed 
all notes from which this has been written have been fragmentary and 
the result Of a very hurried examination. . 

VJTo. remedies seem to have been used; but I imagine that it wouttl 
not be at all difficult to keep them in chock by systematic hand-picking 
The roll is always very distinct, and a single pinch of tne thumb and 
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finger will suffice to Mil the inclosed worm. If preferred, Dr. Pitch's 
plan of making use of a pair of shears can easily be adopted, a single 
Clip to a roll being enough to incapacitate the worm for future damage. 

THE CAULIFLOWER BOT1S. 

(Botis repetitalis Grote [new species]). 
Order Lbpipopxera 5 family Pykalidae. 

Feeding npou cauliflower, a pale, yellowish-brown larva, which transforms into a 
brown pupa, from wlxicli emerges a small, slender, brownish-yellow moth. 

Specimens of the larva of this insect were received from Dr. A. Ocm- 
ler, Savannah, Ga., who reported them as destructive to the cauliflower 
and who also found them feeding on Ambrosia. ' 

One lot of the specimens was received September 29, ami another 
October 13. The full-grown. larvae are about three-fourths of an inch 
long, pale yellowish brown, darker along the line of the back, the whole 
surface quite transparent and glassy in appearance, while the head is 
of a brownish color. 

The specimens received from Dr. Oeraier transformed and the moths 
emerged between the 14th of October and the 4th of November. Thev 
are, quite slim, with an expanse of the wings of a little less than an 
inch, of a brownish-yellow color, with two irregular brownish lines 
across the wings, and two brown dots, one above the middle, the other 
nearer the base of the fore wings. 

The pupa is of a light brown color, rather slim, about two-fifths of an 
inch long j anterior end rounded, posterior prolonged into a bill-shaped 
spine, which is armed at the end with several fine hooks. Abdomina 
segments without spines or punctures. 

We append Professor G rote's description of the species : 

llOTis itKPKTiTAMS Groto (new species): 

Smaller and slenderer and with narrower whips than Jcudalis, but reaembHtu- Hint 
«m« color, being of a nearly uniform dusky or bfo wnish 'oeke -vTthtdisk* 
a little paler ; it is also more silky ami subtrausparent than its ally. It dK at 

once bv thn Aikntd murk* 1 1wh.1i lo„„i>; t .i k * i.-* V , , . * . Xlj 




dalU .accentuated on oosta. This .species is much like G.ieneeXuro Tdchitalis C 
» M^ewtly colored, and in this varies from his ascription 'also? ThS lSvS Wte 

tSm of fore ^&*%g!g! m - ™Mn* ™r» i&^JSSS 

«p:.H wjias, U™. Ucorgia two specimens in my collection- two «tm>h. 
mena reared by Professor Comstoek. The black dots on fto^^^S'dtaUiiaRl 

NOTES OF THE YEAli 

lARK.fTni (?) A BARK W>usE.-~On September 
on Sii 11 w fi eS? - ft 1 ,J e en ^ ed studying a bark louse 
SQtt l^SLi^* 0 ^ jmlam regius), I was surprised to see a 
small dipterous insect emerging from its pupa skin, which was Brotrud- 
ing from under the scale of one of the bark lice. ' After JS^ a h rv a 

Zm Zly a SCale ° f tLe mm 8pedeS ' **** cvMeStijfelon^i 

iiSii Wasbington, it was discovered that the balsam in 

' Wn wJ! ■SwliS n ?^ d fi ? M tll ° wiu » veins, and that the spec- 
Z«JS1° tb i *jOTwiaed, -so that a specific*' determination was 
impossible. Enough ot the characters remained, however, to enable us 
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m the county two years before, and that they ha I^Stv Sad ™ti 

Stt ."EST* iS Pm ' C Wbite * «** -1 ».i°a rv^Se S 



« 4?.™!* evin < 5 e(l by reports received by Mr. Davennorfc mul hvVhA 

SS fe many ?f the « s ^ed were deported i^ ?^ tSrt iS 
gently more than one brood each year in Georgia The e^s 4em 
*S Wide '- of ^ yellowish-brown color, and werf%Vaml 
upgn end m mail patches. As to remedies, it will Vovo™w dtffl 
cult insect to^fight in forests; but upon drnamentaltr oos ?nd fhrnb^ 
and upon fruit trees it will not be difficult todX.y it The £ 
can easily be syringed with Paris green and water from i SSS 
syringe or fountain pump.. With the latter "fc will be i ecSsarv to ia? 

$52?" Tho SS^C in when the ™m are mS 

active. The shock will cause nearly all to drop, suspended bv a rfrkSi 

S P Sj>y a pole they can be br^to ' ground «S 

attL^ wS^f 1 . 1 shouM !>«>ve that the moths are readilv 

tmiM^fiZ^-'l* W ^ 1C ^ c ^ se mui>]L 8* 00d could l» accomplished bv 
building fires at intervals during the time of flight. * 

Thi, snowy tree cricket (Oecanthm nivem Harr).-On account of 
the ve ry frequent inquiries rec eived at the^epartmlut coining 
ttt^ vfe^ instances we may mention the Ibilowinff • WnlaWP^r T.vTrT" — 



under iiro* 
i«w^> tlie larva of 



tibial s Wz. has been reared from the same "all with Cec wftriwtS*? T \ X 
Amri(Cee. peregHmWz., and similar eaies^bLrVed sSS ^i^S 

S 6 nSj»?f According to Mr. Wkmerte, the Srvae of theTubS? 8 jEff'' 

*«? principally share these parasitical habits ; -even those living "nder the hzrit «f 
trees or m fungi are seldom found alone, but for the most part n the ^ sociSJ of 
^(Wmaert, Beitr. z. einer Monogx'. d. Gall miioke. SZim^^^ 
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well-lmown insect, it seems advisable to recapitulate briefly the main 
point® in its life-Mstory. Its eggs are deposited in the .twigs of niany 
trees and bushes. By economic writers, raspberry, blackberry, peach, 
apple, grape, cherry, hazel, sumach, and white willow have been men- 
tioned. It is by the depositing of the eggs that the principal damage 
is done, as they are laid in a single irregular longitudinal row of deep 
punctures, by which the outer end of the twig or cane is killed. Upon 
splitting open a twig containing a row of these punctures, the eggs are 
to be seen lying diagonally across the pith. They are about 3 mm (0.11 
inch) long, slender and somewhat curved, yellowish-white in color. Th e 
young crickets, which appear in May, are said to live principally upon 
plant-lice and eggs of other insects and even upon one another. As 
they grow older thoir diet tends to become more herbivorous and they 
feed upon the leaves or tender shoots of the plants they infest. When 
fall, grown they are of a delicate greenish-white color, the sexes differ- 
ing considerably. The male is able by friction of the veins of his wings 
to make a chirping sound, which Dr. Mtch has likened to the word treat, 
treaty treat, repeated many times. • 

Upon one occasion in Western Few York I witnessed a curious habit 
of this insect which I think has not been published. A male was ob- 
served standing upon a twig with his wings raised while a female be- 
hind him scratched him upon the back just behind the insertion of the 
wings, with her jaws. This was kept up for some time ; and when the 
female, apparently becoming tired, moved away, she was recalled by a 
chirp. This occurred repeatedly, and whenever the female did not re- 
spond promptly the male made several quick and evidently impatient 
calls. Prof. J. E. Todd informs me that he has observed this habit also 
at Tabor, Ohio. It seems, therefore, that it is normal j but the explana- 
tion of it is not evident to us. t 

The damage done by the punctures of the female is frequently very 
considerable. Mr. Jacob L» Stryker, of Fredonia, Kans., writes us that 
all of his raspberries were, killed to the ground. -Ho also stated that 
the eggs were very abundant indeed in the common resin Weed (Ml- 
pUum). Mr. O. L. Williams, of Meadville, Pa., has also been much 
troubled by the punctures in twigs of peach and apple, the former being ' 
quite seriously damaged. Much da mage is also frequently done in vine- 
yards, unripe bunches of grapes being often, severed at the stem. 

The most effective remedy tor the injuries of this insect will be found 
in searching for the punctured twigs during the winter and burning 
them. .Where, as is the case in Kansas, the insects oviposit abundantly 
in a weed, it also should be carefully burned. 

Although no parasite has ever been recorded as preying upon this 
insect, we have this year bred no less than four species of chalcids and 
proctotrupids,. which time will, not permit me to describe. . 

"Bill-bugs" in corn.— About the 1st of June, two species of SpJien- 
apliqms were received at the department. The one, & pertinase. was 
sent by Mr. S. M. Robertson, of Dadeville, Tallapoosa County, Alabama, 
and the other. & swlptilw, by Mr. E. T. Stackhouse, of Marion Court- 
House, Si 0. -Both were represented as injuring young corn extensively, 
the former piercing the stalk just below the surface of the ground, and 
the latter at or just above the .surface. Mr. Stackhouse stated that they 
hail attracted but little attention in. his vicinity until within the last 
two or three years, but that they now threatened the destruction of the 
entire crop in many sections of Marion Comitv. A later letter from 
Mr. Bobertson (February 6, 1881) states, that lie found the ravages of 
pertinax were confined to low, flat lands. On the Tallapoosa River bot- 
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toils which he planted they were very destructive, killing the corn as 
late as August, while on the land adjacent there was no sign of their 
work. 

A "bill-bug" was spoken of by Glover in the depart meat report for 
1854 as " Sphenophorm " % the habits of which were similar to the species 
mentioned above. This insect was stated to have undergone its trans- 
formation within the stalk, the beetles laying eggs at the roots, and the 
grubs hatching and feeding upon the stalk and transforming within it 
' t& pupae, the adult beetles appearing again in spring. We have no 
information whatsoever concerning the transformations of S.partinax 
and 8. smtlpUUs. Mr. Glover mentions the occurrence of his species on 
the Pedee River in South Carolina, in Alabama, and on the Red River 
in Arkansas, and states also that swamps and low lands are the places 
most generally attacked. 

As to remedies, Mr. Robertson tried quicklime, salt, ashes, land plas- 
ter, and guano successively around the roots of corn to drive the beetles 
away, but entirely without effect. An examination of the old stalks 
during the winter showed that fully 50 per cent, of them contained the 
beetle in the tap root, alive, in spite of the extreme severity of the win- 
ter. In a five-acre bottom that remained under water for six days in 
January on account of an overflow, they were found as plentiful and as 
health v as above high-water. Their presence in the stalks, however, 
naturailv suggests the burning of stalks and stubble during the winter 
in order to destroy the insects. This course was followed in former 
yeal% according to'Mr. Glover, with the effeetof very perceptibly dimin- 
' -isM^>fe.irambers of tte.8phenop1u>m8. 

The bice "weevil (CaUndra 'oryzae I/inn.) — In consideration of the 
'e^feme'destructiveness of this beetle in all of its stages to stored grain, 
especially in the South, the mention of the fact that a parasite has been 
discovered which destroys it will be of interest. In the latter part of Feb- 
ruary specimens were received from Mr. P. & Clarke, Hempstead. Waller 
County, Texas, with complaints of great injury to stored eorn in his 
vicinity.- The specimens received were contained in two ears of corn, 
which 'were placed in a breeding-jar in order to note the length of time 
which the insect remained in its different stages and other points. On 
August 10 two chaicids were observed in the jar, and had it not been 
for an accident by which the weevils were all destroyed, doubtless more 
could have been bred. These parasites were very small and steel-blue 
in c^lor, with large red eyes. They were determined by Mr. Howard to 
be a new^ species of the genus Pteromalits. His description follows : 

Pteromamts cal&ndrajb Howard (n. sp,): 

" Length of body. 1.15»'"\ Expanse of wings, l.C5 WTO . Width of fore wing, 0.36""". 
Head large, somewhat broader than thorax. Antenna! subclavate, somewhat pilose, 
as long as thorax; joint 5 smativ equal in length to the two ring Joints : thorax nearly 
as broad as lona ;■ almost no indications of parapsidal larrows. Abdomen cordate, 
sessile, stout. Head, face, and dorsum of thorax finely punctured, with many line 
wh i te li airs. Abdomen smooth and shiniug. Color : Head and thorax steel-blue, ; abdo- 
men vellow-browiil at. basej black and shining at tip: antenna! scape fuscous, flagel- 
lain nearly black; all femora dark brown: tibiae lighter; tarsi nearly white, last 
joint darker ; wing veins yellow-brown. Stigma! vein as long as marginal, and one- 
'lialf as long as submarginal. 
'Described from 1 $ specimen bred from the pupa of CaTandra oryzae. Linn. 

The sin tie parasite was bred from specimens of another beetle injuri- 
ous to stored gvmi\~S!to(hepa pa>iicm~i\m\ it is probably the one men- 
tioned by Kackard (Guide to the Study of -Insects, p. 4.70) as parasitic, 
upon this same beetle, which occurred in great numbers in the nests of: 
wasps iu t he museum of the Peabody Academy tit Salem. 

IS A 
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Insect enemies to sunflower.— With the increasing value of th e 
sunflower as a drop, naturally the importance of its insect toes increases. 
About the middle of August specimens of a beetle closely allied to the 
sugar-cane beetle of Louisiana,- arid known as Liggrus gMoms, were re- 
ceived froth Mr. Sterling L. Parker, of Saint James, Nebr. Mr. Parker 
had found them at the foots of plants of a sickly appearance, from, five 
to twenty-five of the beetles to each: plant. They had eaten the bark 
from the root and scored long grooves into the wood. The white larvae 
were also found in the same situation, doing apparently the same work. 
The bugs themselves have a strong resemblance to the common May 
beetles, but were considerably sriialier and of a somewhat darker color. 
Mr. Parker, at the time of writing, had tried salt and ashes around the 
roots of the plants, but with no success in driving the bettles away. 
We should advise experiments with air-slaked lime around the roots, as 
that substance has been found efficacious with allied insects working 
similarly. 

Mr. (r. \E. Dodge, of Gleneoe, Bodge County, Nebraska, wrote late 
in. the tall, stating that a species otMr/yrm was sometimes very abund- 
ant in his locality, and often nearly exterminates the wild sunflower by 
working at its roots. He had also observed it upon the 'cultivated sun- 
flowers and dahlias. He surmised the species to be Tndentata, but it 
lias Since proven to be the same as those sent by Mr. Parker.* 

According to Mr. S. 8. Hargravcs, of Pearson, Coffee County, Georgia, 
there was a beetle which occurred iu considerable numbers in his local- 
ity during the season, ami. which injured the sunflower by devouring 
the leaves and the u bloom of the flower," and also by " sucking the sap 
from tlie seed." The receipt of specimens proved, the beetle to be a new 
species of the genus Lupcnts. and it has been transmitted to Dr. Horn 
for description. 

JiEMARKAhLE ELkiHT UP ZERENE OATEN ARIA CrUEN^E.— All asso- 
ciated press dispatch reading as follows appeared in the papers of Octo- 
ber — , 1880, Lackawaxen, Pa.: "Immense numbers of large white butter- 
flies have made their appearance, to the alarm of the farmers. The 
mass is so dense in some places that it appears like a snow-storm. 
Their dest ruction would probably avert the ravages of the army worm." 
Through tlie kindness of Mr. C. W. Shannon, postmaster at Lackawaxen, 
specimens of this so-called butterfly were received at the department. 
They proved to be tlie quite common geometrid moths known seientinc- 
ally as Zerene mtenaria GuenCe. The geographical range of the species 
is large, being found from Maine to Colorado. The larvae is one of the 
" measuring worms," is yellow in color, and, when full grown, measures 
}in iiich and a half in length. The alarm caused by the unusual swarm- 
ing of tlie moths Was entirely uncalled for, since the larva has never 
been known to attack a cultivated crop. The only food-plants known 
so far are the wild indigo (Baytima tMctvrmt), wood wax (I), wild black- 
berry* and several of the sedges, notably Carex pennsylmnka. 

Wine-oa.sk borers .-—Com pi i viuts were received during the summer 
from Mr. S. J. Matthews, of Monticello, Ark., of the damage done to his 
wmc casks by beetles which bored through and jet the wine drip out. 
Specimens of a small scolytid beotle known as Mmarthruni fasoiaUim 
^.i w ^ )iapailied f * ie lctter - According to Mr. Matthews statement, 

; It is here worthy of remark that this sa trie beetle, Lvpirus qibbosm Do Jean, was re- 
irn t t 1U t H, grub Btu ' to <!ar, . v iu tlu > sumniet' lioui Mr." David Donahtsoii, of Locke 
JttlJ, Jiextsr County,. Texas, who reported them ns finite injurious "to his crop of 
potatoes. 
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the beetle worked mostly in the chines and joinings and tinder the edges 
of the hoops, but occasionally in the middle of the heads or staves. 
Formerly it had been easy to keep them in check by painting the casks 
with white-lead and oil; but latterly they hardly waited for the paint 
to dry before commencing their attacks, causing the dbuble loss of 
casks and wine. Many of 'these little wood-boring beetles have long 
been known to eause.similar injuries. ^ In India Tomieus nionogmfthus is 
stated by Morse to do great damage by drilling holes in malt-liquor 
c&sks, tlie custom being to destroy the beetles by submerging the casks 
in boiling water, in California Sinoooylon elective Lee. has similar habits. 
Oak, chestnut, pine, whitewood, and eucalyptus wood have all been 
used m ..making casks with a view to discovering some substance which 
would prove distasteful to the beetles, but without success. Dr, Rivers, 
curator to the Museum of the University of California, has, however. 
Succeeded in making a cask . apparently beetle-proof by saturating the 
outside with a strong solution of alum water applied while hot, and, as 
soon as dry, painting with linseed oil- The cask thus treated remained 
iihharhied by the beetles while others were riddled. / 

E^pleotrus oomSTOOKii Howarix— The parasite of the. cdttdiii 
wbrih figured oil page 196 of the Report on Cotton Insects, under the 
head of a The unnamed Chaleid parasite,** has been described by Mr. 
Ilbward under the above name (Canadian Entomologist, XIL 159) • 

Mr. B. A.: Sehwarz, in a very interesting article, has recently cleared 
.u|i all the doubtful points hi the life-history of tins insect (Ahienban 
\NMuralist ? January, 1881, p. 61). The eggs of the Bnpleeinis ate laid 
in gHmps of from one to ilfteeii upon yotiiig cotton- worms iisitaily less 
Wkh ohfe : third grown* The l&iwae, hatching, feed externally^ hevei? 
ihoVihg from the spot when hatched, and attain their full .growth In 
from three to four days. The cocoon (improperly so called) is siiorply a 
Web or inesh of coarse yellowish whit e silk by which the empty skill of 
Me^ottoii-wbrm is attached to the leaf; Within this liiesh, and between 
' the caterpillar skin and the leaf, the Mn^leetrus larvae trahsibriii to 
jHipae, in which state they remain from three to eight days. At Selina, 
Ateiv'the almost complete destruction of the worms in early October, 
18^ w^ 

A smaller species of UvpJMrm was bred at the department 1^ 
iron! a sinM Bombycid larva found on black gum at Fort George, 
8, Turiier, Its eoeooh was precisely similar to that Of 
K w^fo(%i% and its habits are probably the same. ; 

The ii|ture eomsioclcii which was given in the report on cotton 
■iil#i6t§^ from %aht of good material, is very incorrfect. We therefore 
pn^lilh iii this report (Hate II, Pig- 2;) a Corrected figure of the species. 

| BATES OF PUBLICATION OP ENTOMOLOGICAL REPORTS.. 

the ehtoaidlogicM reports recently published by this depiirtm&iit 
eobfcaih diagnoses of maiiy species of insects new to science, it is itiipoi:- 
taiittliat the exact dates of publication of these reports Should be lcub\Vh. 

liEPORT, xjpon cotton insegts, 1870. — This report was published- 
May IS? 1880, by the distribution of copies to each meniber of Congress* 

BfcpbitT of this entomologist for 1871).— This repoirt was pub- 
lished October 18, 1880^ by the distribution of 130 copies of M diithbr^ 
editiori to entomologists. ' , .. . , : 

Eeport on insects injurious to sugar cane. (Special rejrorfc 
: m. 35).— Published April 28, 1881, * 
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PART II. 

REPORT ON SCALE INSECTS. 

INCLUDING DESCRIPTIONS OV C0CCIDA13 IN THE COLLECTION OK THE UNITED STATES 
DKPARTMENT OK AGRICULTURE, WITH NOTES UPON THE HABITS Ob' THOSE IX JUKI-' 
OVS TO CULTIVATED PLANTS, AND THE KKSULTS OF EXPERIMENTS IN THEIR DE- 
8THTJCTI0N. 

INTRODUCTION. 

There is no group of insects which is of greater interest to horticultur- 
ists to-day than that family which includes the creatures popularly 
known as "scale insects" and 11 mealy bugs." There is hardly any 
shrub or tree but that is subject to their attack ; and in certain locali- 
ties extensive orchards have been ruined by them. The minute size of 
the creatures, the difficulty of destroying them, and their wonderful 
reproductive powers, ail combine to make them the most formidable of 
the pests of our orchards and ornamental grounds. It is only necessary 
to cite the mealy bugs of green-houses, the oyster-shell bark-louse of the 
apple, and the various species of scale insects destructive to citrus fruits 
to establish this tact. 

Notwithstanding the great importance of the subject, comparatively 
little thorough work has been done on the species of this country. This 
is doubtless in a great part due to the difficulties attending a careful 
study of even a single species of this group, and the met that the small 
size and plain appearance of the insects render them unattractive to 
most entomologists.* 

This report on scale insects is an outgrowth of the investigation of 
insects injurious to orange trees, which was begun last year. In the 
early part of that investigation I became convinced that by far the 
greater part of the injury done to orange trees by insects was caused 
by scale insects*, and that I could not do a more useful work than to 
make an exhaustive study of that family, including not merely those 
that infest citrus trees, but all the species occurring in the United States. 
I collected many of our southern, species while on a trip through the 
State of Florida during the months of January and February, 1880 ; dur- 
ing the following summer I spent three months in the fruit-growing sec- 
tions of California and Utah, investigating the scale insects found there; 
and extensive collections were also made by assistants and correspond- 
enta in the eastern part of the United States. A series of experiments ' 
were made to ascertain tho best method of destroying these pests, and 
with very satisfactory results. These experiments will be continued 
during the present season. Many species, including all those that in- 
fest oranges in this country, were colonized on small trees growing in i 
pots in the breeding room of the division. . In this wav we have been 
able to follow their complete lite history. In some instances the species 
has been observed daily through five generations. 

For want of time I have been unable to prepare descriptions of all 
the species which we have collected. I hope, however, to be permitted 
at some future time to publish a more exhaustive memoir on the subject, 
an d trust that the reader will remember that this is simply the result 

* Previous to this only about thirty species havo been described bv American writers : 
:md of this number more than one-hah: wore described bv])r. Asa Fitch, the first State 
entomologist of Now York. '• * 
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MM^ft 1 ^™ th ™\ 0Ue yea . r ' 8 st «dy pursued with limited means 
^dSSS?5 « ST^ m*m*tion fov it) and in addition to the ordi- 
nary duties ol the division of entomology. 

OHAEAOTEKS OF THE COCCEDAE. 

The scale insects or bark-lice, and the mealy bugs, together with 
^n^^Z^t^^ «o popular names, com'prise the ftX 
SI !? W! ? tlie JwwWae. This » a'division of the order 
P A> t0 wlu ? h bel0 . n ^ also the Plant-to (ofthidae). the cicadas, 
the leat-hoppers, and certain other insects. 

ho hL^rff l )!a(, V m ^; in *° a disc «ssi<>»- of the characters ot 
i lmS F^r^V 1 ° f ooT ?^ cal relations of the coccidae to the other 
iainihes included m that order. But referring those who are interested 

SSffiSRh! %7 '° tC o^°? R 0,1 Oology (see also rep™ of this 
of the ^idue: ' PP } ' ™ WiU pr0Cml at onco t0 »*"**oii 
rJlf 1 ^ ^l^H* 1 "'? iM a ™ r .V anomalous group of insects, differing 

*™%l?T *iT Cl i 0S 1 y f iod foms in Wcarance, habits, and me J 
morphoses. Mot only do the members of this family appear very d i- 
pother insects, but there is a wonderM vadety oX 

'^J^W 7 * aml the two sexes of the same sp^ies in the 
^Sorto aS m in appearance as insects belonging to differ- 

The most obvious characters in which, the coccidae agree, and by which 
they may be distinguished from other insects belonging to the homop 
tera, are the following: the females never possess wings: the ma 
winged in the adult state; butunlike other homopteroSs inseetspo^s 
only a single pair of wings, the second pair being represented by a pair 
cl l^: lke organs called halteres, each usually furnished wiS 
fn^^T b f hl ?T aU t] i° «Peeies that I have studied is hooked and fits 
into a pocket on the anterior wing of the same side*. (See plate XXI ) 
r^^ml^t*^ ^tehW no organs for procuring food, the mouth 
parts disappearing during the metamorphoses of the insect and a second 
pan- of eyes appearing in their place. • a 

The strange forms assumed by certain species of bark-lice has led to 

ims ^V or very different organisms. Thus the adult 
iemales of a species of a genus of bark-lice (Kernes) common on oaks 
in various, parts of the world have been commonly mistaken foTga K 
A ^species of this genus is represented on plate IX, fig. 1 : the ga&like 
objects on tin. twig of oak are the females; the innnatured mSes are 
very dijerent in form, and are represented on the leaves. The resem- 
Wanee + to galls is shared somewhat by certain other genera of this family 
In fact, the family is termed by the French GaWmeetes on account of 
this resemblance. . 4 

_ There is a remarkable species belonging to this family found in the ' 
West Indies m the furrows of the land newly turned up, which from its 
resemblance to a pearl is known as the ground pearl, aid is frequeutlv 
sent to Europe in collections of shells under that name. It is stated by 
.G^^ whotot d^c^tWs^ (Trans. Linn. See. Loud., 1833, 
±. ib, ± . l, p p. llo~119) vinder the name of Mdrgarodes fmhmrfymj:. 

. *The relations existing between the. haltercs and ' tlio anteriorly «s were ^ *' 
observed by Mrs. Cometoefc while making drawing for this report. sSlre^tSllv 
aeen amale in the act of replacing theW of Ihe bristle 
yrtpAbeea. removed while the insect .was. being mounted for esaminaSSS 9 !! 
niieroscope. Onr observat ions, however, have been too limited toSJSSSi 
positively what m the function of the halteres- but we believe that they aiSflfSt 
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that it occurs in the Bahamas, and is strung into necklaces and era a 
l»£i^ ladies. It was believed by (kidding that the 

ground pearls were parasitic oil the m$$, in and near the nests pi- which, 
they were found. I think, however, that it is more probable that the 
so-called pearls derive their nourishment from the roots of plants in the 
soil, and that they, instead of destroying ants, furnish, them with food 
in the form of an excretion, as many other species of Coccidae are known 
to do. 

$he habit of excreting a sweet fluid, which many species possess, t o- 
gether with the strange forms of the insects, has also led to some stranjre 
mistakes. Thus oiiespecies which, occurs on pine was at first taken tor 
a nectar-secreting gland (linger, Flora, 1844, p. 713). 

DIVISION OF THE COCCIDAE INTO >SUBPAMILIES. 

Owing to the great diversity of form and structure among the species 
belonging to this family they may be grouped into several subfamilies; 
and sucli a grouping is necessary before generalizations can be made 
respecting the habits and metamorphoses of the various species. Big- 
iioret in Ids monograph of this family divides it into four sections. * We 
Thieve that each of these sections should rank as a subfamily, ami will 
so consider them. They are characterized as follows : 

I. ' ispiKAE.— This subfamily includes all" the species of Coccidae 
covered by a scale composed in part of molted skins and partly of a 
secretion of the insect. 

* $mmplcs^Tli^ oyster-shell bark-louse ot the apple (Mytilaspis gomo- 
»j, the red scale of the orange (Asyidiotm aiirantii), and 'Glover's 
orsmge scale \j\tytiU.^k 0loveni\. 

IL BBACIIYSCFJ4NAE subfamily includes certain, species of 

Coccidae which live in galls. All the described species are Austra- 
lian. Consequently the subfauniy will not receive further notice in this 
report- 
Ill. L^QANINAE, — The original characters of this subfamily as given 
by Sign ore t are as follows-: Species either naked or inclosed, or sun- 
ply covered with waxy calcareous or filamentary material ; most of t he 
females after impregnation taking on a (liferent form, and, once lUe<l, 
remaining so for the rest of their lives, although while young they re 
tain the power of moving under certain circumst ances* 

IV. CodcTNAE^Sighoret originally gave the characters of the Ooe- 
eina# as follows: Females keeping tko form of the body with the seg- 
merits distinct until the end, and also retaining the power of mptif^ij 
tiiey are naked or covered more or less with a wavy whitish excretion, 
filamentary arid more or less spumous/ 

These characters were afterwards found to be insufticient to separale 
the two groups as tite genus Kcrnm which, from the study of the youpg 
larva, belongs evidently to the Cq.cci.nae, is fixed and covered wit h ;t 
hard horny substance, hiding the segmentation and giving it precisciiy 
the . ^p^eftranee 'of a Lecaniam. Sigiioret therefore substituted the iv>l- 
lowing character^: Lower lip l-jointed in the Lecaninae, muitiarticulate 
in ttte Ooeeinao ; anal plates present in the Lecaninae, absent in; the 
Ooecraae; a^alpxtremity witli therCoccinae divided into two lobes, each 

fiirnished witii a long bristle, 

♦ • ," ; , _ii » . .... 

*■ Amwle$<te la Sooi6t<vEi^^ i860, p. 08. We have riot iriqluded 

the .section LeemiMiaspte established by Targioni Tozzotti, as all the representatives 
of it which we have been able to study have been found to belong to some one of the 
other sections* 
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Hmmples of Ijecanime.~-The black scale of California . (Lccaniim 
o^ae Bernard), the maple-bg-rk louse (Pulvinaria innmmrabiUs Bath* 
von), tEe lac insect (Garteria laoca Ker.), . 

Examples of Coccinae.~~ r l!liQ mealy bugs (Daotylagim), the cocheuille 
insect (Gfom caittfi ioniu), 

METAMOEPHOSES OF, THE COCCIDAE. 

The changes through which a scale insect passes in the course of its 
development are very remarkable. But as the metamorphoses and hab- 
its of each division of the family are somewhat peculiar, it is neces- 
sary to consider each subfamily by itself. We will discuss in this place 
only the first sub-family. 

1. The diaspinae. — The newly-hatched scale insect is oval in out- 
line, much flattened, furnished with six legs, a pair of antennae, and 
ah apparatus for sucking the juices from plants. (See Plate III, fig. 2 c, 
young of Aspkliotm Jims.) At this stage of its existence it is very 
small, a inere speck, which the untrained eye could only with difficulty 
detect By means of a lens, however, these minute creatures can be 
seen crawling in all directions over the leaves or bark of an infested 
tree. After wandering for a time, usually but a few hours or even less, 
the young scale insect settles on some part of the j>lant, inserts its 
beak, and, drawing its nourishment from the plant, begins its growth 
at the expense of its host. In a short time there begins to exude 
from the body of the larva, fine threads of wax, which are cottony in 
appearaiice. The excretion of this wax continues until the ihscct is* 
compl^ly covered by it. The rate at which this excretion is produced 
varies ^eatly. Thus larvae of the red scale of Florida (As^ib^'^lf) 
Which were only one day old were found to be completely covered by 
th^ cottony mass which they tad excreted, while the larvae of (Dover's 
* scale {MyUUs^is Glpveni) did not become entirely covered until they 
were six days old, Sooner or later the larva begins to excrete a pellicle, 
which, although very thin, is dense and firm in texture. The mass of 
cottony fibers either melts or is blown away, or, as in certain species 
of ^spidiotus, a portion remains as a white dot or ring on the center of 
the ^caie. After a period, which in several species that we have studied 
is ^&t one4ialf of the time from the hatching of the larva to the 
leinerging of the maley or one-third of the time from the birth of. the 
female ^"i6/the'\dat^ at which she begins ovipositing, the larva sheds its 
skihr In some species this does not' take place until- after the. .^e^iimihg 
of tli© fbrniMteh of the permanent scale, and in such cases the iublted 
skill adheres to the inner surface of the scale^ and cannot be seen while 
it is in its normal position on the plant* This is true of many spejeies 
belonging to the genus Aspidiotus jlm^A. cUri } A. $er7n&lom%\mx^ 
others).* In these species the position of the exuviae is indicated by a 
nipple-like prominence, often marked by a white ring or dot, which 'is 
the remains of the cottony mass first excreted. In other species the 
molt takes place before the beginning of the excretion of the penjaa- 
UjKnfc scale/ In these the larval skin is plainly visibfe either iip<>ii the 
surface of the scale, as in certain ^species' of Aspidiotus (A. nem,: plate 
1^, fig, Jc) &ndin IJiaspis (plate V 7 tig. 1#, 2&),or at one extremity, as in 
Myttlaspis (plate Yll, fig. la). Sometimes, however, the larval Skiii %' 
covered by : a delicate transparent lay®r, which, I think, is the hieltpd 
or isompaeted remains of the cottony mass excreted by the yotoif I^tva 

* For figures of A. fiat* and A, dtri see Plate in. 
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The change which 'the larva undergoes at this molt is a very remark- 
able one, appearing to be a retrogression instead of an advancement to 
a more highly organized form, as is the rule in the development of 
animals. With the skin are shed the legs and antennae.* The young- 
scale insect thus becomes a degraded grub-like creature with no organs 
of locomotion. The mouth parts- remain, however, in a highly devel- 
oped state and are well fitted to perforin their functions. This appa- 
ratus is not the least remarkable thing in the structure of these insects. 
It is terminated by a thread-like organ, which is frequently much longer 
than the body of the insect, and is composed of four delicate hair-like 
bristles. By means of this organ the insect is firmly attached to i Ik* 
plant and draws its nourishment therefrom. "From this stage the de- 
velopment of the sexes differs. 

Tho second and last molt; of the female takes place, in those species 
which, we have studied most carefully, when she is about twice as old 
as when the first molt occurred. The change in appearance at this 
molt presents nothing remarkable. The second cast, skin is joined to 
five first and with it forms a part of the scale which covers the body of 
the insect. Sometimes, as in the genus Forinia (plate XX, fig. 4), this, 
molted skin is very large and constitutes the greater part of the scale; 
but more commonly the exuviae form but a small proportion of the 
scale, the greater part of it being excreted subsequently to the second 
molt. Soon after the second molt of the females takes place the adult 
males emerge, and doubtless the impregnation of the females occurs at 
once. After this the body of t he female increases in size, becoming dis- 
tended with eggs. The oviposition takes place gradually, and in those 
species that we have studied begins when the female is about three t imes 
as old as when the first molt occurred. In other words, the three inter- 
vals between the birth of the female and the first molt, between the latter 
and the second molt, and between this and the beginning of oviposition 
am about equal. The eggs are deposited beneath the scale, t he body 
of the female gradually shrinking and thus making room for them. 
(Sec plate VII, fig. lb and 2c.) Some species, however, are viviparous. 

The male scale insect during the early part of its larval life is indis- 
tingnishable*from the female. The first molt occurs at the same time 
and. is accompanied by a similar change, the male larva like the female 
losing its legs and antennae. The second molt is also synchronous 
with the second molt of the female; but here the similarity in form 
between the two sexes ceases. Even 'before this molt takes place there 
may bo observed the formation of rudimentary limbs beneath the trans- 
parent memberless skin of the larva; and aiter this skin is shed the 
male, now in the pupa state, di tiers remarkably from the female. The 
male pupa has long antennae, and its legs and wings, although in a 
rudimentary state, are very large. The duration of the pupa state in 
those species which we have bred is short, lasting but a few days; and 
then after a third casting of the skin the adult male appears. 

The outline figures on pla tes XXI and XXII represent the insect in this 
stage. The anterior wings, though very delicate, are large, and enable 
the male to fly readily. The posterior wings are represented only by a 
pair of halteres. These insects resemble in this respect the flies, gnats, 
and other insects belonging to the order diptera, or two-winged insects. 
The posterior end of the body is furnished with a stvle which is some- 
times nearly as long as the remainder of the body, and is the external 

" Bmlbaents of anteuntw axe sometimes retained, as in. certain species of Mytilaspto. 
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organ of reproduction. As our figures represent only a dorsal view, the 
most remarkable character of the adult, the supplementary eyes which 
take the place of the mouth parts, is not shown, 

EXPLANATION OP CHARACTERS USED IN CLASSIFICATION OF THE 

COCCIDAE. 

^ ^Many .members of this family differ so greatly from the ordinary forms 
ot insects that m classifying them it becomes necessary to use charac- 
ters peculiar to them. This is especially true of the subfamily Diaspinae, 
where the scale and the last segment of the female present nearly all of 
the tangible specific characters. Much stress has been laid by certain 
writers upon the characters presented by the male. But, although we 
have done our best, we have found little in this sex that is of value for 
separating closely allied species that can be put into words. We have 
bred the males in mucli greater numbers both of species and of speci- 
mens than has ever been done before by a single student. These have 
been figured very carefully, the drawings being made on a large scale 
and reduced by photography. Great care has been taken to represent 
accurately the shape and relative size of the different parts of the body, 
rite i results of our labor in this direction are given with the hope that 
m the future they may be found of more value than appears to us now. 
Ihe disappointment which we have experienced in the study of the 
males has been relieved by the success which has attended our study of 
the margin of the last segment of the females of the Diaspinae. Here 
we have found a set of characters which have received almost no atten- 
tion heretofore, but which are almost the only ones which can be relied 
upon for separating closely allied forms.* 

. SOALE.-~.Tho term scale is applied to the thin pellicle which covers 
the dorsal surface of the bodies of all the Diaspinae. It is composed in 
pare of molted skins, of which two are attached to the scale of the 
female, and one to that of the female ; these are termed the exuviae. 
ihere is also a layer composed of excretion, and, in some cases at least, 
of the ventral half of the molted skins between the body of the insect 

- n ?i • ? k of thc plant ll l >on wl " ch it is. This layer' varies greatly 
m thickness and presents in some instances specific characters. I do 
not find that it has been noticed by authors. In the descriptions of 
species I have termed it the vetvtral soak. 

Last abdominal segment. — As stated under the head of Metamor- 
ptoses, the members of the subfamily Diaspinae undergo a remarkable 
change at the time of the first molt, losing their legs and antennae, and 
thus becoming apparently less highly organized than in the larval state. 
At the same time the last abdominal segment assumes a remarkable 
form, becoming flattened and fringed with numerous appendages. In 
the made this character is transient"; the form of this segment changing 
gradually, previous to the second molt, to that which it bears in the 

* Although I have endeavored to so describe andfig^e the more imjort^t speoies 
ot scale mseet^that they may bo -easily recognized by any careful reader, still I am 
forced ifcojstate that m many cases it is useless to try to separate closely allied species 
by a study of the scale alone. The most reliable characters are presented by the 
smnnerets, and T the fringing lobes, plates, and spines of the caudal segment of the 
adiUt temale. In the study of these characters good work can only be done with the 
oestot apparatus. The specimens must be carefully mounted and examined with a 
good microscope using a one-fifth inch objective or a higher one. We have used for 
our fanest work a Marinade No. 9 (equivalent to one-eleventh inch Am. objective) and 
a lso. ,> eye piece; this combination gives a magnifi cation of about thirteen hundred 
diameters. 
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papa state. In the female, however, this segment becomes hardened 
apparently b y th e Reposition of cbitine, aud the peculiar form is pre- 
served throughout the remainder of the insect's life. In fact, so com r 
pletclyare these parts chitnized that their peculiar forms are preserved 
even after the insect is dead and the remainder of its body is so shriv- 
elled as to be unrecognizable.* 

The very careful study which we have made of this segment and its 
appendages, embracing an examination of several thousand mounted 
specimens, has demonstrated that the characters here presented are* 
very constant within the limits of each of the species which we have in- 
vestigated. In fact they are the only characters upon which we have 
been abfe to place implicit confidence in. separating closely allied forms. 
I have therefore given considerable space in the description of species 
to these characters. In each case the description has been based upon a 
study of the adult female. 

Upon the dorsal surface of the segment are usually several lines of 
holes which arc the openings of glands which excrete a part at least of 
the substance of which the scale is composed. I have studied specimens 
in which there was a thread of excretion extending from each of these 
openings to the scale. Although these openings are very prominent 
I have failed to find that they present specific characters, and so have 
made no use of them in classification ; and have figured them in but 
few instances. In the more transparent species they are easily seen 
tliroidgji the body when examining it from the ventral side, and unless 
a good microscope be used, the openings of the two surfaces will be con- 
fused. Near the center of the ventral surface of this segment is the 
mgfnal opening, which is large, and which is represented in nearly all of 
our drawings of this segment. 

In most species there is a greater or less number of peculiar openings, 
arranged in groups around the vaginal orifice. These are termed JSpin- 
nereU (jiliercs) by Signoret, a term which is also applied to various other 
openings, tubes, and tubular spines which occur on this and other seg- 
ments of the body, and wliich are supposed to be openings to glands 
which excrete the covering of these insects. The pores which are ar- 
ranged in groups about the vaginal opening differ remarkably from 
others in being compound, each spinneret being a circular plate perfo- 
rated by several small openings.! 

(The presence or absence of these spinnerets, the number of them in 
ejwto gvonp, and the number of groups, are characters of some value in 
e M^8i|cation. They cannot however lie relied upon implicitly. The 
number of spinnerets in each group varies more or less in every species 
and even upon the two sides of t he body of the same individual. But 
as this variation is usually quite limited it does not render this char- 
acter valueless. In most species the number of the groups of these 
spinnerets is either four or five. When they are five, one is situated 
cephalad of the vaginal opening, and two oil each side of it. These 
groups I have designated r * 
lateral 

one th ^ t 

WJbe described in the descriptions of the species 4 in'wluStney 
P n -^ e pwterfoj nmrgin. of the segment are situated numeroiis 

t ^° 1 i ' ls,ta ' n ? 0 1 Enjoyed from uncier ihoiv .scales .the dried oodi&j of scale iiiseeta 
wliicli hafl-beon m acolloctioii for f^raity-fivo years, and found that tUo oHaraciers 
IiroBented -by *hw mmw* «»fce .iwrfeatlyp.mii?ryeil. " 

tf have obwrved j.inalar.coWpouad #V»ei*t-s near the base of the oral setae iu «©v- 
eral species (C. fu>juru$ and P. I'ergmittii), 
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appendages of which three forms may he distinguished: these I have 1 
termed lobes, spines, and plates. 

The lobes are usually the most conspicuous of the appendages of this 
segment. They appear to be inserted in a groove between the posterior 
edges of the upper and lower surfaces of this segment. But in two 
species which I have succeeded in dissecting (A. ofopurus and an unde- 
scribed species) I found each lobe to consist of a prolongation of the 
margins of the dorsal and of the ventral walls of the segment : these 
• prolongations being much thickened and joined at their distal extremi- 
ties, This thickening of the body wall extends anteriorly for a short 
distance upon both the dorsal and ventral sides of the body, but chiefly 
upon the former. The number of these lobes varies from one to four 
pairs. 

In some species a part of the lateral margin of the segment appears 
to be of the same structure as the lobes. 

In certain species thhlccmngs of the body wall occur near the prolonga- 
tions of the lobes but more or less distinct from them. In each of the 
species which I have dissected these thickenings are on the dorsal side 
of the body 5 this point can be determined only by splitting the speci- 
men and studying the -dorsal and veutral halves of the body separately. 
In an unmutilated specimen the thickenings of the body wall appear 
like organs within the body. The number, size, and position of these 
thickenings afford good specific characters. 

In certain species the posterior margin of the segment is incised two 
or three times (usually twice) on each side of tile meson. These inois- 
tons and the edges of them (which are usually thickened) afford char- 
acters of importance. As with the thickenings described above it is 
difficult to determine from an unmutilated specimen upon which sur- 
face these incisions are. They are represented in all of our drawings 
a$ they appear when seen from the ventral side. 

The »pims are situated near the posterior margin of the segment. 
There are usually two, one on the dorsal surface and one on the ventral 
surface, associated with each of the lobes. Others are situated at va- 
rious intervals between the lobes and the penultimate segment. In many 
instances these spines appear to be tubular 5 and I have repeatedly seen 
what appeared to be threads extending from them : hence they may be 
spinnerets. ■ 

In the descriptions the lobes and spines are numbered, beginning at 
the- meson, the corresponding lobes of each side of the body bearing the 
same numbers. They are thus considered in pairs j as are the legs and 
wings of other insects, excepting that in numbering the lobes an$ spine's 
the numbers increase cephalad instead of candad. 

Under the head oipUdes I have classed all the remaining appendages 
which fringe this segment. They are usually long, flattened, and more 
or less notched or toothed. Sometimes, however, they are hair like or 
spine like. This is especially the case on the side of the segment : tiere. 
too, the form and number are not so constant as it is between the lobes. 
When study ing the ventral surface of this segment a clear spot on the 
middle line of the body is usually visible. This is the anal o$mm&i 
au4 is really on the dorsal surface of the segment; its apparent posjt&n 
is represented in the figures, and as will be readily seen varies greallv 
in different species. " " 

There are many other openings and appendages of this segment which 
we have not represented in our figures, as ho use has been'mad| ; " of ; 
them in classification, and the representation of them woulct only t|ud 
to confuse the illustrations. ..... - v . 
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TERMS DENOTING* POSITION OR DIRECTION OE ORGANS. 

The use of tlie terms upper, lower, inner, outer, before, behind, and 
similar expressions in the technical descriptions of animate, or of their 
parts, has led to so much confusion that there is a strong movement 
on the part of the leading zoologists in favor of a more exact anatomical 
nomenclature.* Although many of the terms proposed may never be 
adopted, others which are obviously appropriate, definite, and concise 
are rapidly coming into use. A few terms of this class are introduced 
into this report. The position and direction of all parts ami organs 
are referred to an imaginary plane dividing the body into approxi- 
mately equal right and. left halves. This middle plane or any line con- 
tained therein is designated as the meson. The corresponding adjec- 
tive is niesal, and the adverb mesa/1, in combination meson becomes 
mew. The well known adject i ves dorsal^ ventral, tiextral, shiistml, lateral, 
proMtnal, disial, cephalic, a nd caudal arc. used in preference to less dehnito 
"terms, as ate also the corresponding but less familiar adverbial forms^ 
dorsad, ventrad, &c, 

METHODS OP PREVENTING THE SPREAD OF SCALE INSECTS. 

The facts given above suggest the following methods of preventing 
the spread of scale insects to orchards and other cultivated grounds not 
already infested by them, in planting an orchard, choose as isolated 
a spot as practicable, so as to be able t o control as fully as possible the 
conditions upon which the introduction of pests depends. If isolation 
cannot be obtained, an effort should be made to induce the owners of 
neighboring orchards to join in the determination to grow dean fruit. 
The greatest rare? should be used in the purchase of trees and in the 
importation of buds. Before planting, thoroughly wash all such frees 
with some substance, as a. strong solution of soap, which will destroy 
insects without injury to the trees; buds and scions brought from Other 
orchards should be treated in the same way before using. The fact that 
trees or scions appear free from pests should not deter one. from using 
the utmost precaution, for the untrained eye would fail to detect' the 
early stages of these insects. Do not visit infested orchards unneces- 
sarily; and, above all th ings, do not carry home specimens of scale insects 
as curiosities. The trees should be watched carefully , and if one is ever 
found to lie infested with scale insects it should be destroyed at once. 
Keraember that no better investment can be made than to burn such a 
tree, and that no other time is so good for doing it as the day it is first 
found to be infested. The system of exchange of fruit boxes which is 
practiced in some markets, notably in San Francisco, is a very danger- 
ous one. Each shipper should have his boxes marked, and insist* on 
not receiving boxes belonging to other shippers. And in any ease 
when boxes are sent to a- market where fruit- from 4 in tested, orchards is 
received they should be scalded on their return, This precaution wilt 
tend to check the spread of the coddling moth ami other pests as well 
as scale insects. 

The use of fertilizers is often recommended as both a preventive of 
the attacks of scale insects and a remedy to be used when an orchard 
becomes infested. The general testimony of frui t growers is that sickly 
Drees are much more liable to be/ attacked by scale insects than those 
which are healthy. Doubtless, in many in instances, the effect of the 

*See paper by Dr Burt 0. Wilder on U A Partial ilevision ot ; Anatomical Nomencla- 
ture," Science, vol, ii. pp. Pi<M»:i. * 
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presence of insects has been considered the cause; but in other eases, 
some of which have come under my observation, the sickly condition 
of the tree has certainly preceded the attacks of the insects. It is 
difficult to explain these phenomena, unless we suppose that the sap of 
a sickly tree is in some way more nutritions than that of a vigorous 
tree, for the period during which these insects can travel is so limited 
that they are not able to make a choice of food plant, but must, under 
ordinary circumstances, live or die on the plant upon which they were 
born. Let the explanation be what it may, the fact remains that vig- 
orous trees are less liable to become infested by scale insects. I have 
also been assured by many fruit growers, and some of them men of 
broad experience and close observation, that by stimulating the growth 
of an infested tree, "the tree will throw oft" the scale insects.'' As to this 
I cannot speak from personal experience. But testimony of this kind 
is so general that Iain inclined to believe that it has considerable foun- 
dation in fact. Moreover, this theory is simply the converse of the one 
that sickly trees are more subject to the attacks of this class of insects. 
In any case, be these theories true or not, a healthy tree will be better 
able to withstand the attacks of insects, and the use of fertilizers will 
aid a tree in recovering from the enfeebling effects of such attacks. 

METHODS OF "DESTROYING- SCALE INSECTS. 

In many cases these pests have gained such a foothold that the de- 
struction of a small number of trees would not suffice to free the orchards 
from them. And hence, to accomplish our purpose, it is necessary to 
be able to destroy the insects without injury to the infested trees. 
During the past year I have conducted many experiments with various 
substances which have been recommended for this purpose. In every 
case care has been taken to note the effect upon the plant of the sub- 
stance used, as well as its effica cy as an insecticide. Next in importance 
to these considerations are the cost of a substance, and the relative 
ease with which it maybe applied. These have also been carefully 
considered. 

From the suctorial habits of this group of insects, the remedies avail- 
able are evidently limited to such as destroy life by simple contact, 
and such as produce death when inhaled through the spiracles. The 
large class of poisons, which require to be swallowed with the food of 
the insect are useless, as the food is taken from, beneath the surface of 
the tissues of the plant, and hence beyond the reach of external appli- 
cations to the plant. 

Methods of applying ' rmedi^.— Certain species of scale insects confine 
their attacks to the bark of the trunk and larger limbs of the trees 
which they infest. These are very easily reached. The best method is 
to apply the substance used with a stiff brush, by means of which many 1 
insects may be destroyed mechanically, and the remedy brought in 
contact with Others which are under the loose bark of the tree, and 
would thus be liable to escape if the remedy .were applied otherwise. 

But the greater number of species of this family of insects infest the 
bark Of the smaller branches and the foliage. To reach these is a dif- 
eult matter. It can be done best by means of water and some form of 
force pump; the remedial agent being diluted with water and the mix- 
ture then sprayed upon the infested plants. The pump which 1 have 
used in my experiments is figured in Report for 1879, plate XIV, con- 
sists of two brass tubes, one working teleseopically within the other: a 
hose is fastened to one end and a rose can bo attached to the other; this 



£M KEPORT OF THE COMMISSIONER OF AGRICULTURE. 

T($m is represented in tie lower part of the figure; an arrangement of 
valves allocs water to pass into the pump through the hose, hut will 
liot allow it to return. Tims, when the smaller tube is pulled out the 
i| filled to its greatest capacity ; by pushing this tube back, the 
water can he ejected with considerable force through the rose in a' hue 
tpmf.. By using a nozzle with a single opening, such as is represented 
ttpii the ptimp ? a stream can be thrown a greater distance. In th is 
way\ the tophiost leaves of any orchard tree can be reached. In apply- 
ing lipids oh a large scale, as upon extensive orchards, Hie work can 
be dote rapidly by placing the mixture in a barrel upon a wagon, and 
inrfiipiiig directly from this barrel. In case expensive solutions are 
used it will probably be foiiiid desirable to collect that part which. (Irons 
from the tree while the application is being made. For this purpose an 
apparatus can be iiuule Of canvass or strong cotton elotii supported by 
a Mite arid so arranged that the liquid which falls on it will flow into 
a cceptable, and can thus be used again. In addition to the savins' of 
the liquid Which falls from the tree, the use of an apparatus of this land 
would tend to cause the more thorough application of the remedy, as 
the operator would feel that what was not necessary to wet the trees 
would fall Off and thus be saved. The great difficult v of wettin <>• every 
part of the tree by a single application will in most eases render several 
applications necessary. 

BEMEDI13S WHICH have PROVED PRACTICABLE. — Although many 
sUbstanees have been recommended for the purpose of destroying scale 
insects, thf results of bur experiments tend to show that in most cases 
these substances are of but little value, A few of the agents, however, 
follow!^ 611 *° 1)0 bottl cfflctenfe and practicable. These an; as 

The value of soap as an insecticide has long been known : and 

SuSSS™*® ^ 1 tl ? d wittl ifc TOe chiefly for the sake of 
comparison with those made with other substances. The results Ji w 
ever, were so .remarkable that I feel warranted in saying tZV&l* 
into consideration its efficiency as a means of destroying seal ihseets W 
its effect upon plants, and its cost,theiv. is at this time no better renitdv 
known than a strong solution of soap. In my ext)erimenfe wSH 
|oap was used, and the solution was applied by ntewXS^bU^ 

^MI^T t f Mm *9 the ml s< f le of(J fi lifornia. IntheZu^ 
n* P '< l8C i theTjroportions were three-fourths pound of soap to one 

So 8 A tte 90ln , t, .°? S* 8 s,1>plied while y efc ^ted to about 
S, 3* f' r f which the experiment was maae was very bad] v 

Hvl&hSLf Sf trn ? S Mi f ***** with scales! Four 

ill S , SW*? 9* fc ¥ soIutk,tt 1 examined the tree very care- 

' SalfS£illS«??l F™* ,i ^ c l 0n , t,ie truuk * the <™>> and only 
fSiSf^Ji i f T"? 011 appeared to be still alive. 

laSt? Ilvl?£fr.r ^'^^ /gain personally, but three months 
^to- MSS^^ ° fLm A i l ^ les ' ,UUdfe a ireful examination 
ftfetiift* ^Ttn^Z^^™^* 11 *1 h8d experimented, and on 

S^^^kI^ ° rl ? 1Ch ft 1 .* trfee ™ iufeted > and the fact that 
faSSf 80 Ufcl . 0n wds ,nade > t;1 'c result is remarkable, 
aii SiS^iS? n th f sol ??°i l as iu above and then 

s^S tolS 11 Q S Wa , er f kl0ti The ^ee experimented upon was 
wmiiai to the one used for the former experiment, Four davs after the 
application no living insects could be found on the trank m tree 
and only a very few upon the leaves. In fact, the e^Men^S^ 
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^sessM as could be expected, it being very difficult to reach every 
insect on the leaves by a single application. When Mr. Craw exainihed 
this tree three months later lie found but few living insects on it. 

As a result of all of my experiments with soap, I recommend the use 
of it in the proportion of one-fourth pound of soap to one gallon of water, 
repeating the application after an interval of a lew days. If a cheap 
soap boused, which can be obtained for from four to six cents per pound, 
the cost Of the remedy will not be great compared with what is iio be 
gained. 

Kerosene.— This is the best and cheapest Of all agents for the destruc- 
tion of insects where it can be applied without injury to crops or other 
property. But the injurious effects which are liable to follow the use of 
it when applied to living plants detracts greatly from its value; To 
what extent it can be Safely used has not yet been fully determined. 

We have tried many experiments but the results are not uhiforhi. 
Spraying kerosene upon the leaves of cotton killed the plant. The bark 
Of elm. trees around which bands of felt saturated with kerosene had 
been applied was destroyed whenever the oil reached it. 

In Jacksonville, Fla., I was shown orange trees the trunks of which 
had been wet with kerosene to destroy the scale insects, and the ex- 
periment resulted in the destruction of the greater part of the bark to 
which the oil had been applied. On the other hand, I have repeatedly 
applied the pure kerosene to the leaves of orange without any apparent 
result; even a young shoot, which, although two feet in length was hot 
more than fourteen days old, was uninjured by an application of pure 
kerosene which thoroughly wet every leaf so that the oil flowed from 
them in large drops. A bark-louse (LecaMmn MsperlduM) which was 
very abundant upon ivy on the department grbuuds was destroyed By 
tlife application of pure kerosene with no apparent bad results to the 
vine. 

The experience of Mr. Saunders in the use of kerosene in the orange 
house of the department has extended through several years. He gives 
the results of his experiments as follows:* 

Several .years ago the department imported from Europe a collection of the Citrus 
family, embracing many varieties of the orange, lemon, lime, &c. The plants were 
in a very bad condition when taken out of the packages, owing to detention oil the 
voyage and other canses ; most of them were denuded of foliage and very scant of roots. 
They were at once planted jh pots and placed under suitable conditions for growth. 
It soon became evident that they were badly infested with a scale insect which greatlv 
retarded .their growth and prevented their propagation and distribution. After the 
lailure of ihany attempts to utterly eradicate this insect, the collection may now be 
said to be entirely rid of it. This has been effected by the persistent use of a small 
portion of coal oil applied in water. About oiie gill of astral oil in lite gallons of 
water applied to the plants through a syringe on alternate days for several months 
his destroyed the insects without injury to the plants; weaker solutions seemed iti- 
effe'6tiy4 and when the oil Was increased to an appreciable degree, the young leavfos 
ahft' tender stoftts off the oranges were injured. 

The success attending Mr. Saunders's Use of coal oil is due, I believe; 
to more persistent efforts than most horticulturists would be willing 
to make. Sot only was the remedy thoroughly applied, but it was found 
nec^sarir to repeat the application very many times. 

/.Tfift Mowing fcfcperiments indicate what may be Expected from single 
applications Of this remedy: 

A single application of kerosene and water, in the proportions given 
above, to a lime tree, destroyed only a small part Of the scale insects 
Upon it. One part of kerosene suspended in one .httndmt,|Ma.a' J '-Sl^- 
j^arts of water was atomized over I^eaMmn Uesgendtim oh iy^-oii' no 

•Eeport of Department of Agricultiu-e, 1378, p. 205. 
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effect oil th© insects or foliage was discoverable, although the plant was 
examined daily for several weeks. Some of the same mixture was an 
plied to mealy bugs on young orange leaves with no results. One part 
of oil to seventy-five of water was similarly used, but neither the insects 
nor the foliage were injured. One part of oil to fifty water was eq uallv 
inefficient when applied to Lecanium. A small quantity of pure kera- 
sene was then atomized over the scale insects on ivy. Four davs later 
the insects were found to be dead and the vine uninjured. The'expert 
ment was repeated with similar results. Pure kerosene sprayed over 
a colony of the woolly apple-louse {Schizoneiira lamgera) killed the in 
sects at. once without injuring the branch of Crataegus upon which they 

Many experiments similar to the last two were tried with similar 
results. Still, I am unwilling to recommend the use of pure kerosene 
upon living plants. 

The application of kerosene mixed with water is attended with obvi- 
ous difficulties. The method adopted by Mr. Saunders is to place the 
kerosene and water together in a pail or tub, and then thoroughly mix 
the liquids by syringing a syriiigeful into the barrel several tune's and 
then, Idling the syringe quickly, throw the mixture upon the trees before 
the oil and water separate. The great trouble attending tbis method 
of applying kerosene has led to many efforts to make an em ulsion of this 
substance. . As to the result of these efforts Prof. C. V. Bilev made the 
following statement in the Scientific American of October 16, 1880 : 

^^Sl^c f^r 0 (l f d] y *° tt' 0 in*** »• «M «tagcs thai, kerosene or oils of any Mud 
and they are the only substances with which wo may hone to destrov thiw r Z 

w th water, has. been solved by first combining them with cither frmh nv tn! 
milk to lorn, m emulsion, which 'is easily effected*; while thtaint m 1 ke m lk «W 
may be ddute< to any extent so that particles of oil will bo he] 1 hoiwS?ntt; 
suspension. Thus the question of applying oils in anv desired dilution is StEd »« 
something practicable from them may be looked for. " mUOn 'f scttIod ' aml 

Soon after the publication of this article I planned experiments based 
upon the statement in it to ascertain definitely what SS JS 

m the destruction of wale insects. I found at once that the emulsion 
ot milk and kerosene which I made could not be diluted w h water to 
any great extent. Fully realizing the importance of the mat ter T t hen 
made a; series of more than fifty very careful experiments in ordoi-to 

xne lesuits ot these experiments were as follows • 

An emulsion of kerosene and milk can be easily made by niacin* the 
fluids together in a bottle and shaking them vid^$£^ U Jfa 
ntesr about three minutes is the tinmnsuallv S Saulrttiv 




cmuMS^n5l W^^te I was "unable to make an 

emuh or f^hTJLZ^ 1 ^ *P*in each case to make a good 

wre CisrabW ^SS <m 5-^' of athick cmm * consistence, ami 
Tvere veij stable, no indication of a separation of the oil from five milk 
m one case, or from the milk and water in the othe rfbSn^ TbSmbl 
ZTJ^l BtoodfATenty-tbur honrk BilttToofa 



water was added to the emulsion in ^S^qSJS 
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or the oil aticl milk together floated on the surface of the -water j and no 
amount of shaking would serve to mix the liquids so that the mixture 
would be "stable. It is true that in some of the experiments the emul- 
sion separated from the water less readily than oil alone would; but in 
each case the mixture "was >of such a nature that it was necessary to stir 
it constantly in order to keep the oil suspended in the water, 

Qoltfs Insect Ex terminator. —This the name given to, a compound 
which is in the market and which is highly recommended as an insect- 
icide, Its cost is too great, however, to admit of its use except on a 
small scale, as in conservatories. The results of our experiments show 
that it is very effectual as an insecticide, and that it is harmless to 
growing plants, thus being all that is claimed for it. An analysis of 
it shows that it may be closely copied by dissolving 2 to 2,5 per cent, of 
green soap in 100 parts of 50 per cent, alcohol. 

Tobacco.*— A decoction of tobacco made by steeping .5 gram of Dur- 
ham smoking tobacco in 15 cc . of water was fairly successful. Where 
tobacco can be obtained cheaply it is likely to prove of practical value 
for the destruction of scale insects j at least it merits a fair trial on a large 
scale in the field, 

Snuff and sulpJtur, — Equal parts by bulk of smoking tobacco and flowers 
of sulphur were ground together in a mortar till thoroughly mixed. 
This compound was perfectly successful when dusted over Leoanium 
hespcridum when wet j and it adhered to the plant for a long time not- 
withstanding rain. Still this does not seem, to me to be a remedy that 
will admit of successful and economical application on a large scale. It 
may be useful in conservatories, and upon ornamental plants. 

Lye, — A small number of experiments were tried with lye $ these were 
only partially successful, I found later, however, that lye has been used 
to a considerable extent in the vicinity of San Jose, Oal., with good re- 
sults. Dr. Chapman, of that city, recommends* the use of concentrated 
mercantile lye in the proportion of one pound of lye to from two. to four 
gallons of water, but suggests that the strongest solution should only 
be applied when the tree is dormant. I saw most excellent results in 
the orchard of Mr, V. 0. Mason from the use of the following mixture : 
One pound concentrated lye, one pint gasoline or benzine, half pint oil, 
live gallons water. 

Results of experiments with other substmices.-r-'By far the greater num- 
ber of the substances with which we experimented proved to be of little 
or no value. In the case of some of them which have been very widely 
recommended by the agricultural press, we give the results of our ex- 
periments. These results are important, as they will enable the horti- 
culturist to avoid loss of time and money in the application of inefficient 
substances. 

' Pfrethrwm. — Through the kindness of Mr. G. "ST. Mileo, of Stockton, 
Cab, I was furnished with an abundant supply of this valuable insecti- 
cide, and I made more careful and extended experiments with it than 
with any other substance. As a result of these experiments I am forced 
to state that, although for the destruction of certain classes of insects 
there is nothing better than a good quality of fresh pyrefchrum powder, 
for the destruction of scale insects it is of very little, if any, value. 

JD*y pyrethrum was blown over the leaves of a tree badly infested with 
Leeanium kesperidvm aud i}, oleae: so large a quantity of the powder was 
used that the upper surface of\the leaves was made yellow with it. 
Although tile eoceids wore young, many of them still crawling over the 

" : * I'a-eitic Rural Press, April I), 1631. " V ' - 
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surface of the leaves, but few were killed by the powder ; and since many 
1 ady-bu% larvae (Ooecinellidae) which prey upon these coccids, and many 
specimens of a chalcis fly (Tomooera Calif of nica) the larvae of which 
destroy the eggs of the black scale (L. oleae) were destroyed by the powder, 
the application of it appeared to do more harm than good. During this 
experiment, which was in the . open air in Southern California, a layer of 
paper was spread upon the ground under the tree. Iu about ten minutes 
after the application of the powder the chalcis flies and coccinellid larvae 
began to Ml upon the paper, and I believe that the number of these ben- 
eficial insects which were destroyed was greater than the number of 
coccids. 

Infusions were made in numerous ways, with hot water and with cold, 
by steeping and by boiling, and of various strengths. In some the pro- 
portion of pyrethrum was nearly one-fourth pound to the gallon of water. 
Although the infusions were more destructive to coccids than the dry 
powder, in no case were they sufficiently so to be considered successful, 
especially when the fact that the cost of the infusion was from ten to 
fifteen times as great as the cost of a solution of soap which was much 
more efficient. 

The tincture of pyrethrum was found to be much more effectual than 
either the infusion or the dry powder; but the cost of making a tincture 
precludes its use on a large scale. A tincture of the leaves and stems of 
pyrethrum was furnished me by Mr. Mileo. This also was found to be 
very efficient; which is a very interesting fact, as it indicates that the 
active principle of the plant is not jsohflnedto the flowers, a point worthy 
of further investigation. 

Alcohol—- Commercial alcohol sprayed over scale insects produced no 
apparent effect. The experiments were tried forthe sake of comparison 
with those made with tinctures, in order to ascertain if the greater effi- 
ciency of the tinctures was due to the presence of the alcohol with which 
they are made. 

Amnion ia.—~ Dilute aqua ammonia was found to be valueless for the 
destruction of coccids, as it injured the plants more than the insects. 

(Jarhotk ueicl,-—A large number of experiments were tried with aque- 
ous solutions of carbolic acid. This substance was found to be of little 
value in destroying coccids and quite liable to injure the foliage of the 
plants. 

Sulphur.— Although this substance is very useful for destroying the 
mycelium of fungi, our experiments indicate that it possesses little value 
us an insecticide. It forms, however, the basis of a large part of the 
nostrums used by the quacks who doctor fruit trees. A common way of 
applying it is to bore a hole, often one inch iu diameter and six inches 
deep, into the trunk of the infested tree; then, after putting a consider- 
able quantity of flowers of sulphur iuto tbis hole, it is closed with a 
wooden plug. It is claimed that the sulphur will be taken up by the 
sap and carried to every part of the tree, thus reaching and destroying 
every insect pest that infests it. Apparently no account is taken of the 
important facts that the sulphur is usually placed far inside of the cam- 
bium layer, and, consequently where there is but little if any circulation 
of the sap; and that as sulphur is insoluble in water, it would not be 
taken up by the sap even under the most favorable circumstances** 

* I removed from an orange tree hi Florida a quantity of flowers of sulphur which 
had been placed in it in tlie way described tfoo years previously. The Sulphur Was 
unchanged in nature, and, as I was assured by the owner of the tree, undiminished in 
bulk. 
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USEFUL PRODUCTS OJ? THE OOGCIDAE. 

. Although the occasioii for this report is the great injury to agricult- 
ure caused by certain species of scale insects or bark-lice, it should be 
borne in mind that there are insects belonging to this family which are 
beneficial to man. In some instances these insects or their products have 
been of great commercial importance, especially in ancient times 5 and 
to this date the products of certain species are used extensively* 

The dye-stuff known as kermes or granum tmctorium is made from the 
dried bodies of the females of Coccus ilicis of Linnaeus, a species of bark* 
louse which lives upon a small evergreen oak (Quercus coccifera)^ a tree 
which is native of Asia and the countries bordering on the Mediterra- 
nean, This dye has been in use ever since the time of Moses ; and Pliiiy 
states that the inhabitants of Iberia paid to the Komans half their trib- 
ute in kermes. The use of this dye has, however, been superseded to 
a great extent by cochineal, which gives colors of much greater brill- 
iancy. Cochineal is also an insect belonging to this family; it is the 
Coccus cacti of authors, and is a native of Mexico* It feeds upon various 
species of the Oactaceae, more especially Optmtia coecinilifera. Although 
this insect is a Mexican species, it is now cultivated in India, Spain, and 
other countries, and I have received living specimens which were col- 
lected upon a wild cactus near Fernandina, Fla. The dye-stuff consists 
of the female insects, wiiieh, when matured, are brushed off the plants, 
killed, and dried. The entire insect is used. From cochineal, lake and 
and carmine are also prepared. Cochineal is now being superseded by 
aniline dyes, which are made from coal tar. 

The scarlet grain of Poland (Porphyrophora polonica) is still another 
bark-louse which has been used to a considerable extent as a dye-stuff. 

The stick lac of commerce, from which shelHae or shellac is prepared, 
is a resinous substance excreted by a bark-louse known as Coccus lacca 
{Carteria lacca Ker.), which lives upon the young branches of several 
tropical trees, especially Ficus Indlca, F. religiose and Croton Immferwru 
And the coloring agent known as lac dye is also prepared from stick 
lac*,;. 

Another true lac insect occurs in Arizona upon the stems and branches 
of Lama memmna. J udging from the specimens in the museum of this 
department, the lac occurs on this plant in sufficient quantity to be of 
economic importance. . 

A bark-louse which was described under the name of Coccus mawiii- 
parm (Goseyparia maniparus Sign.), "is found upon Tamariw mannifcra 
8hr., a large tree growing upon Mount Sinai, the youiig shoots of which 
are covered with the females, which, puncturing them with their pro- 
boscis, cause them to discharge a great quantity of a gummy secretion, 
which quickly hardens and drops from the tree, when it is collected by 
the natives, who regard it as the real manna of the Israelites" ( West* 
wood). 

China wax is another substance for which we are indebted to this 
iatniiy. It is the excretion of an insect known as FeAk{Fricerus Pe4<t 
Westwood). In fact, many species of this family excrete wax in con- 
siderable quantities. I have found three species in this country which, 
if they can be easily cultivated, produce wax in sufficient quantities to 
be of economic importance* 



292 



EEPOET OF THE COMMISSIONER OP AGRICULTURE. 



■ ■ DESCRIPTIONS OF SPECIES. 
Subfamily DIASPINAE. 
Genus ASPIDIOTUS Bouehe. 

This genus includes species ef Dimjnme, in which the scale of the fe- 
male is circular or nearly so, with the exuviae at or near the center ; and 
the scale of the male somewhat elongated, with the larval skin at one 
side of. the center or near one extremity.. The last segment of the female 
usually presents four groups of spinnerets ; in a few species there are 
five groups, and in some they are wanting. 

ASPIDIOTUS ANCYLUS Putnam. 

(Plato XIV, Fig. 3, Plato XXI, Pig. 4. ) 

IJiaspls micylus Putnam. Transactions of the Iowa State Ilorteultnral Society for 1877, 
vol. xii, p. 821. 

AqMiOtus ancylns Putnam. Proceedings of Davenport Academy, vol. ii, p. 'M6. 

Scale of female— The scale of the female is usually slightly wider than 
long, although nearly circular, with the exuviae laterad of the center, 
and covered with a thin layer of excretion. This film is white, but it is 
easily removed, leaving the brick-red exuviae exposed. That part of the 
scale immediately surrounding the exuviae is dark gray, almost black; 
the margin of the scale is light gray ; the whole scale has a reddish tinge. 
It measures about lA mm in length and 1.8 ,ul " in width. Ventral scale 
white and A ery delicate. 

Female.— The female is pale yellowish or pale orange in color, marked 
•with translucent spots. The outline of the body before oviposition is 
ovate, but becomes more or less circular after theiuseet begins to oviposit, 
'the last segment presents the following characters : (Plate XIV, Pig. .>.) 

There are four or five groups of spinnerets. The auterior group, when 
present, varies from a single spinneret to six, but it rarely consists of 
more than three; the auterior laterals vary from six to fourteen ; the 
posterior laterals vary from tive to eight. 

Only one pair of lobe* present, these are large ; each is notched at about 
the middle of the lateral margin ; occasionally there is a small notch near 
the end of the lobe on the mesal margin. 

> There are two incision* of the margin of the ventral surface on each 
side of the meson, one just laterad of the lobe, and one laterad of the 
second spine. The part of the body wall bounding these incisions is 
conspicuously thickened. 

•. are two plate* caudad of each incision ; these plates are usually 
Simple, but are sometimes toothed; occasionally there is a third plate in 
one or more of these places. There are three to four irregular slender 
plates between the third and fourth pairs of spines. The first, second, 
and third pairs of spines are situated as in allied species ; the fourth 
pair is at two-thirds the distance from the lobes to the penultimate seg- 
ment. Described from five specimensfrom maple, two from poach, seven 
from osage orange, twelve from hackberry, fifteen from ash, ami eleven 
from Staphyllm trifoliata. 

■Variety.— A form of Aspidiotus was found, the scales of which I am 
unable to distinguish, from those of A, ancylm; but the last segment of 
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the female presents tlio following difference from the typical form of 
this species : There are no plates between the third and fourth pairs of 
spines ; and the vaginal opening is mesad the anterior spinnerets of the 
posterior lateral groups, instead of the posterior members of the same 
groups. The variation in the number of the spinnerets is greater in my 
specimens of the variety than in those of the typical form, there being 
in some cases seventeen on the anterior laterals, and nine in the poste- 
rior laterals. Described from twenty-one specimens from linden, eleven 
from beech, eighteen froin oak, and four from water-locust. 

Scale of male.— The scale of the male resembles that of the female in 
color, but is smaller and more elongated. Length 1.2 mm , width 0.6 mm . 

Male.—- The male is easily distinguished from all other species known 
to us by the small size of its wings. We have bred numerous specimens 
from seven species of plants: Maple, staphyllea, hackberry, ash, osage 
orange, peach, and water-locust. These males show considerable varia- 
. t ion, and for a time I believed that I had two species. The extreme forms 
are represented by Fig. 2 and Fig. 4, Plate XXI. In each the color of the 
body is orange yellow ; in the former, which was bred from peach, the 
thoracic band is dark brown, and the distal joints of the antennae are 
not enlarged j in the latter, which was bred from ash, the thoracic band 
is of the same color as the remainder of the body, and the distal joints 
of the antennae are conspicuously enlarged. These two forms shade 
into each other, and each was bred from plants which were infested 
by the typical females only. 

MaMM.—Davenport, Iowa (Putnam), Washington, and Western New 
York, 

ABPIDIOTITB ATJRANTU Maskell. 

THE RED-SCALE OF CALIFORNIA. 
(Plate' III, Fife. !, Iff, 1/', U, Plato XII, Fig. 1, Plate XIV, Fig. 1.) 
Aspidiotus anmntii Maskoll. Trans and Proe. of the New Zealand Institute, vol. xi, p. 
AspUlwtw citri Comstoclc. Canadian Entomologist, vol. xiii, p. 8. 

Seale of female.— Thm scale resembles that of Awpidwtm fims in shape, 
size, and the presence of the nipple-like prominence, which indicates 
the position of the first larval skin ; but it can be readily distinguished 
from the scale of that species as follows : It is light gray, and quite 
translucent; its apparent color depending on the' color of the insect 
beneath, and varying from a light greenish yellow to a bright reddish 
brown; the central third (that part which covers the second skin) is 
as dark and usually darker than the remainder of the scale ; and when 
theiemale is fully grown the peculiar reniform bodvis discernible through 
the scale, causing tlie darker part of the outer two-thirds of the scale to 
appear as a broken ring. (Plate III, Fig. lb.) 

Female.— The female is light-yellow in color in the adolescent stages, 
becoming brownish as it reaches maturity. When fully developed the 
thorax extends backward in a large rounded lobe on each side, project- 
ing beyond the extremity of the abdomen, and giving the body a reni- 
form shape. The last abdominal segment presents the following char- 
acters: (Plate XII, Fig. 1.) ' 

I have been unable to detect the presence of the groups of spinnerets, 
although I have examined many specimens prepared in various ways; 

There are three pairs of well- developed lobes. The lobes of the first 
pa|r are abruptly narrowed at about half their length ; t he notch on the 
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mesal margin is often nearer the distal end of the lobe than that of the 
lateral margin. The lobes of the second and third pairs are abruptly 
narrowed at half their length on the lateral margin, and often bear a 
notch on the median margin near the distal end. Laterad of the most 
lateral plate is a triangular lobe of the margin of the segment, "which is 
serrate. 

The plates are all deeply fringed ; those between the first pair of lobes 
on their distal margins, the others on their lateral margins. They are 
all well developed, exceeding the lobes in length, and are situated as 
follows : Two between the first pair of lobes, two bet-ween the first and 
second lobes of each side, two between the second and third lobes, and 
three between the third lobe and the lobe of the margin of the body. 
The first plate laterad of the second lobe, and the three plates laterad 
of the third lobe are each deeply bifurcated, and each bifurcation is 
fringed on the lateral margin. 

On the ventral surface there is a spine near the base of the lateral 
margin of each of the four lobes except the first; there are also about 
three small slender spines on the margin of the body near the penulti- 
mate segment. On the dorsal surface there is a spine with each lobe. 
The first spine is very slender and inconspicuous, but as long as the 
lobe; it is situated at the base of the lateral margin of the lobe in such 
a manner that it can be moved either above or below the lobe. Each 
of the other spines is situated near the middle of the base of the lobe 
it accompanies. 

. Mgg. — I have not seen the eggs of this species, excepting those taken 
from the body of the female. And as I have repeatedly found young 
larvae under the scales I am led to believe that the species is vivipar- 
ous. 

Scale of male.— The scale of the male resembles that of the female, 
excepting that it is only one-fourth as large; the posterior side is pro- 
longed into a flap, which is quite thin ; and the part which covers the 
larval skin is often lighter than the remainder of the scale. 

Male.— The male is light yellow, -with the thoracic band brown, and 
the eyes purplish black. The outline, drawing on Plate XIII, Fig. 1, 
represents the shape of the various organs. 

BaHtat. — I have observed this species in several groves at San 
Gabriel and Los Angeles, Cal. At the first-named place, where it is 
very abundant, it is said to have first appeared on a budded orange 
tree which was purchased by Mr. L. J. Hose, at one of the hot-houses 
in , San Francisco. At Los Angeles it appears to have spread from 
six lemon trees which were brought from Australia by Bon Mateo 
Keller. 

' At first I considered this an undoscribed species, as I could find no 
description of it either in American or European entomological publica- 
tions. I therefore described it in the Canadian Entomologist under the 
n&mb of Aspidiotus dlri. Afterwards I obtained copies of the papers 
"On some (Joeeidae In New Zealand" by W. M. Maskell, published in the 
Transactions and Proceedings of the New Zealand Institute, and found 
that he had described an insect infesting oranges aud lemons imported 
into New Zealand from Sydney which was either identical with or very 
closely allied to the red scale of California. I at once sent to Mr. 
Maskell for specimens of the species described by him. These have 
jnst been received and prove to be specifically identical with those 
infesting citrus trees in "California. Tims the question as to source from, 
which we derived this pest is settled beyond a doubt. 
I have found Aspidioim mmntii only on citrus trees. It infests the 
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.immk, Hmbs, leaves, and fruit. The infested leaves tarn yellow, and 
when badly infested they drop from the tree. This species spreads 
quite rapidly ; and from- what 1 have seen of it, I believe that it is mere 
to be feared than any other scale insect infesting citrus fruits in tins 
country. As illustrating the extent of its ravages in Australia, Dr. 
Bleasdale told me of a grove of th irty-three acres which nine years ago 
rented for £1,800 per year, and for which three years ago only £120 rent 
could be obtained. 

Specimens of this insect colonized on orange trees in the breeding 
room of the department passed through their entire existence in a little 
more than two months ; hence it is probable that in the open air in 
Southern California there are at least five generations each year, and 
possibly six. The mode of the formation of the scale in this species 
very closely resembles that of A.Jkms, described at length in this report. 
The ventral scale, however, reaches a greater degree of development 
in A. aurantii than in A. jicus. At first it consists of a very delicate 
film upon the leaf; when the second molt occurs it is strengthened by 
the ventral half of the cast shin, the skin splitting about the margin of 
the insect, the dorsal half adhering to the dorsal scale and the ventral 
half to^the ventral scale. Later, after the impregnation of the female, 
the ventral scale becomes firmly attached to the dorsal scale and to 
the insect; so that it is almost impossible to remove an adult female 
from Iter scale. 

ASP1DIOTTJS OONVEXUS, new species. 

THE CONVEX SCALE. 
(Plate XII, Fig, S.) 

This species, which is very common on the bark of the trunk and 
limbs of the native willows i n California, very closely resembles Amdi- 
otiis rapax in the shape and color of its scale. The resemblance of the 
two species is so great that at first I considered them identical, and 
concluded that A. rapase had spread to the cultivated trees in California 
from the native willows of that State. But a careful study of the struct- 
ure of the two forms show them to be specifically distinct. The most 
striking differences- are those presented by the last abdominal segment 
of the female. In this species there are four groups of spinnerets; the 
superior laterals consisting of about seven, and the inferior laterals of 
about four. In A. rqpax the groups of spinnerets are wanting. 

In this species the plates are very much shorter than in A.mpax, and 
very closely resemble the plates in .1. anayha. But A. convems differs 
greatly fmtia A. ancylm in the shape and color of the scale and in the 
wings of the male being long. Described from seven females, two nudes, 
and very many scales. 

/,. ASPIMOTOS CYD0NIAB, new species. 

... ../. 

THE QUESfCE SCALE. 
(Plato XIV, Pig. 1.) 

■Smte- of female — The scale of the female is indistinguishable from that 
of A&pidiotus rapax, -described in this report. 

Wemale,— The last segment of the body of the female presents f^e fol- 
lowing characters : 
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There- are four groups of spinnerets. The anterior laterals consist 
of eight or nine each, and the posterior laterals of from live to seven 
each. 

There are only one pair of lobes, the median, visible; these are well 
developed. Each lobe is notched on each side; the notch on the mesa I 
margin is slightly distad the one on the lateral margin, 
• The margin of the ventral'surface of the segment is deeply incised, 
as in A, rapm, and allied species, there being two incisions on en eh side 
of the meson. 

The plates are of two kinds: the first ls.simple, tapering, and ratlier 
short; the second is toothed and long, extending caudad "as far as the 
tips of the median lobes. Of the first kind, there are two between the 
median lobes, one on each side between the incisions, and from one to 
three laterad of the second incision. Of the second kind, there are on 
each side two caudad of the first incision, and three caudad of the sec- 
ond incision. 

The spines of each surface are situated as follows : first, near the 
base of the lateral margin of the lobe; second, between the first and 
second incisions; third, laterad of second incisions; fourth, about mid- 
way between the third and the penultimate segment. Described from 
eighteen females. <• 

JSaUtat, — Upon quince in Florida. 

This species is very closely related to A. mpax and A. convexus. It 
is easily distinguished from the former by the presence of the groups 
of spinnerets, and from the latter by the number of incisions in the 
posterior- margin of last segment of female, there being three pairs in 
.4. eonvexm, and only two in. A. m/doniae, and in the length, and size of 
the plates. (Compare Plate XII, Fig. 8, and Plate XIV, Fig. 1.) 

AKPIDIOTIJS FIOUS Pulley MSS. 

THE REP SCALE OP FLORIDA. 
(Plate ITT, Fig. 2. ) 

m^Mmphaht8fm$-n\hj MSS. Ajsbmead, Amorioan Entomologist. 1880, p. 267. 
.Utndiotm jfcw Comatock, Canadian Entomologist:, vol. xiii, p. 8. 

Scale offemak.—ThQ scale of the female is circular, with the exuviae 
nearly central; the position of the first skin is indicated by a nipple 
like prominence, which in fresh specimens is white, and is the remains 
of a mass of cottony excretion, beneath which the first skin is shed. 
The part of the scale covering the' second skin is light reddish-brown; 
the remainder of the scale is much darker, varying from a dark reddish- 
brown to black, excepting the thin part of the margin, winch is gray. 
When fully grown the scale measures 2 mm (.08 inch) in diameter. " In 
some specimens the part covering the exuviae is depressed, and when 
the scale is removed from the leaf and viewed under a microscope with 
transmitted light, the exuviae, which are bright yellow, show through 
this part, causing it to appear as described by Mr. Ashinead. This 
scale is represented on Plate III, Fig. I; natural size, Fig. 2, enlarged. 

Umiak,— The body of the female is nearly circular] it is white, 
marked with irregular yellow spots. The last segment presents the 
following characters: Plate XII, Fig. 2. 

There are four groups of spinnerets; the anterior laterals consist each 
of about eight, and the posterior laterals of about four. 
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I here are three pairs of well-developed lobes. The first and second 
lobes of each side are abruptly narrowed toward their posterior extremi- 
ties on the lateral edges at about one half their length; the third lobe 
is narrowed by a succession of notches on its lateral margin: all the 
lobes are widened slightly toward their bases on their mesal margins. 

The lateral margin of the segment appears to be of the same structure 
as the lobes; it is serrate, deeply notched two or three times, and ends 
posteriorly in a lobe. 

There are six thickenings of the bodyicall on each side of the meson. 
These are linear, oblong, with the anterior ends rounded and slightly 
expanded, and are more or less nearly parallel witlf the meson. One 
arising from the mesal ma,rgin of first lobe exceeds it a little in length; 
one from the lateral margin of the same lobe extends nearly to the 
anus; one each from the mesal margins of the second and third lobes 
are about twice the length of the lobes, and with the anterior extremi- 
ties farther from the meson than the posterior; one from a point about 
midway between the second and third lobes extends anteriorly beyond 
any of the other thickenings; and finally one from the lateral margin of 
the third lobe is short, inconspicuous, and sometimes wanting. 

Between the first pair of lobes are two wide oblong plates, with the 
distal margin of each deeply fringed; between the first and second 
lobes of each side are two, and between the second and third lobes are 
three similar plates: between the third lobe and the one at the end of 
the thickened lateral margin are three large compound plates, each con- 
sisting of two long branches, which are toothed deeply and irregularly 
on their lateral edges. . . * 

On the ventral surface near the margin of the segment are situated 
tour pairs of spines, there being a spine at the base of the lateral margin 
of each lobe, including the lobe of the thickened margin of tlie segment 
described above. On the dorsal surface there are only three pairs of 
spines, none being present on the first pair of lobes: each spine is sit- 
uated near the middle of the base of the lobe it accompanies. 

Egtj.~~ The eggs are pale-yellow. 

Scale of male.— Th o scale of the male is about one-fourth as- large as 
that of the female; the posterior side is prolonged into a thin flap, 
which is gray in color; in other respects the scale appears like that of 
the female. (Plate 1, Fig. 3.) 

JK«fe.~The male is light orange-yellow in color, with the thoracic 
band dark brown and the eyes purplish-black. It very closely resem- 
bles the males of A. aurantii, but differs from that species in being a 
smaller mseet, with shorter antennae, longer style, wider thoracic band, 
and with the pockets of the wings for the insertion of the hair of tlie 
poisers farther from the body. 

' ' Development of the insect and formation of the scale.— The developm ent 
ot this insect from the egg to the adult state was followed through five 
generations. I give, however, only the substance of a part of the notes 
taken on a single brood-— the second one observed— as that will be suffi- 
cient for our purpose. The observations were made upon specimens 
which were colonized on small orange trees in pots in my office in Wash- 
ington. The rate of the development of the insects was probably slower 
than would have been the case in the open air in Florida. 

April 12, 1880, specimens of orange leaves infested by this scale were 
received from Mr. G-. W. Holmes, Orlando, Fla, At this date males 
t were found both in the pupa and adult state. The females also varied 
m size, and some of them were ovipositing. E^gs were placed on an 
orange tree for special study. 
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April 13, the eggs began to hatch. The newly-hatched larva (Plate 
III, Fig. 2 c) is broadly oval in outline and yellow in color. The antennae 
aa*e fiveoointed; the three basal joints are very short' and nearly equal 
in length; the fourth and fifth joints are each longer than the three 
basal joints together,, The fifth joint is strongly tubercuiated at tip so 
as to appear bifurcated. The eyes are prominent and of the same color 
as the body. The young larvae are quite active, but they settle soon 
after hatching. Some settled the same day that they hatched. 

April 14, it was found that the youug lice, although only twenty -four 
hours old, had formed scales which completely concealed them from 
sight. These scales resembled in appearance the fruiting organs of cer- 
tain minute fungi. They were white, circular, convex, with a slightly 
depressed riug around the central port ion (Plate III, Fig. 2 d) ; their text- 
ure was quite dense, and they were not firmly attached to either the in. 
sects or the leaf, a slight touch being sufficient to remove them without 
disturbing the larvae. The larvae had not changed in appearance, and 
were able to move their legs and antennae. 

April 15, the lice had not changed perceptibly. The scales had be- 
come higher and -nvore rounded. 

April 16, the lice had contracted considerably, being now nearly cir- 
cular, at least as broad as long; in other respects there was no apparent 
change. The scales were found to vary somewhat ; those most advanced 
having the central portion covered with a loose mass of curled white 
threads, Plate III, Fig. 2 e. 

April 17, there was apparent no further change in the larva; but the 
mass of threads covering the central part of the scale was found in some 
specimens to have greatly increased in size, equaling in height three or 
four t imes the width of the scale. This mass is cottony in appearance, 
and in those specimens where it is largest is more or less in the form of 
a plate twisted into a close spiral (Plate III, Fig. 2/). 

April 10, not much change was apparent in the larva, but the mass 
of cottony excretion upon some of the scales had increased enormously ; 
so that in some cases it extended in a curve from the scale to a point 
five times the width of the scale above the leaf and down to the leaf. 

April 20, no important change was observed either in the larvae or 
scales. 

April 21, it was observed that the larvae had become more or less 
transparent, and marked with large irregular yellow spots near the 
lateral margin of the head and. thorax, and with a transverse row of 
similar spots across the base of the abdomen; the tip of the abdomen 
is very faintly yellow. 

April 22, no important change was noted. 

April 23, it was observed that the scales appeared faintly reddish in 
color with the center white; the reddish color, however, was due in 
part tolho body of the larva, which is now orange-red, showing through 
the scale. It should be noted that in only a part of the specimens did 
the cottony mass become en larged as represented in Fig. 2/. The greater 
part of the scales remained until this date of the form shown in Fig. 2 e, 
and the cottony spirals have now disappeared, probably having been 
blown away. 7 ' 

April 24, some of the larvae had become deep orange in color. 

April 26, most of the scales had become deep orange in color with 
the central part white ; some had at the center a small mpple-like pro- 
tuberance; others still preserved a short tuft of a cotton v excretion. 
This tuft is either removed by wind or otherwise, or it becomes com- 
pact, melted, as it were, to form the nippledike projection referred to 
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. the insects appeared as they did two days ago; the scales 

had become very tough, and it was with difficulty that they could be 
removed from the insect. " . 

. April 3D, the insects still remained apparently unchanged. Some of 
the scales were only about one-half aslarge as others, and still remained 
perfectly white ; these proved to be male scales. All the scales at this 
date had an elevated ring on the disk with a central nipple. 

May .3, many of the larvae began to show that they were about to 
molt, the form of the next stage being visible through the skin of the 
insect. 

May 5, nearly all of the larvae had molted ; they were now orange-yel- 
low, with the end of the body colorless. The last abdominal segment 
now presents the excretory pores which are represented in the drawing 
of the corresponding segment of the adult female. (Plate XII, Fig. 2.) 
Ihe molted skin adheres to the inside of the little scale, and therefore 
cannot be seen from the outside. The scales are now pink, or rose col- 
ored, with the center white. 

May 14, the insects had become a somewhat paler yellow, with the 
anal segment slightly darker. Most of the scales were now (lark pnrple. 
Un removing an insect a very delicate round white plate was observed 
adhering to the leaf where the month parts were inserted. 

May 18, the male scales were fully grown. At this stage thev were 
dark reddish brown in color, with the center white, and the posterior 
side, which is elongated, gray. At this date some of the males had 
transformed to pupae; others were still in the larva state; these larvae 
were covered with roundish, more or less confluent yellow spots, leav- 
ing only the margin colorless; the end of the body was pale orange. 
Ihe newly-transformed pupae resembled in markings the larvae iust 
described. None of the females had yet molted the second time; their 
color was deep orange. 7 

Mag 21, nea rly all of the males had changed to pupae. It was obser^ 
that the last larva l skm is pushed backwards from under the scale* to 
the edge ot which it frequently adheres. 1 . 

™ ay li 1 ?i one °i thG , lnale l )ll I >ae ]mi transformed to the adult stfcte; 
i y ,?V£ was t ? und that dudn £ th0 flve days previous more tjf"" 
one-half of the males had issued, and the remainder, though still mm 
the scales, were in the adult state. It.was now forty-seven 4*ys iW® 
the time the larvae hatched. • H? 

June 2, no males could be found; the females were abont ob&^ 
grown, and were whitish with irregular yellow spots. ' ' W 

.June 9, eggs were observed within the body of a im 

June 17, it was found that one of the females had dei 
of which six had hatched. Th is is sixty-six dav^li 
tlie egg, and probably about twenty days af&P& 
female.- " r x-;g . 

The insects of this brood continued to ovi^Ubtil July i. 

mmbcr of gemmtiam per #<w.— This in^pfc|^;©range trees in 
a room on the north side of a building in WsP^"&~ - - • 
five generations in less than one year* the,av w 
single generation was a little less than movent 
that in the open air in Orange Couu#, I&dcUu"-'' 
orations each year. / 

Hmtat~Mthpu$i I have caiefitfy explored many orange groves in 
luorida and California, and h&m hsd ittie^eusivocorrespondoiiee-witti 
orange-growers, I. have be# i®06 to find this species in the last- 
named btate, and have found it l^y, in a single grove in Florida. This 




dmm eggs, 
W h#^ing W 
of the 



^passed .through 
ptae occupied by a 
sys. It is probable 
'e are at least six gen- 
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is the grove of Messrs. Holmes ami Kobiuson, near Orlando, in Orange 
Countj'. The insects were first observed here in the spring* of 1879 on 
a sour-orange tree which was brought from Havana, Cuba, in 1874. 
On learning these facts I sent specimens to a friend- at Havana in order 
to ascertain if the speeies oeenrred there. He at once returned me 
other specimens with the information that it lis a very common pest in 
public gardens of that city. 

This species infests the limbs, leaves, and fruit indiscriminately. In 
the grove of Messrs. Holmes and Eobinson it has spread slowly.' The 
large trees which are infested do not seem to suiter much from it, but 
the young trees are greatly injured by it, Mr. Holmes considers the 
disfiguring of the fruit as the worst feature of the pest. The insect has 
multiplied to such an extent upon the trees upon which I colonized it; 
in my breeding-room, that nearly all of them have been destroyed. The 
species is certainly one that is greatly to be feared, and there is no doubt 
that it would be a good investment for the orange-growers of Florida 
to eradicate the pest, even if in doing so it is found necessary to pur- 
chase and destroy all infested trees. This could be done now easily, 
but if delayed a few years the species will doubtless become permanently 
established, 

ASPIDIOTUB JCJGLANS-BEOIzVE, now speeies. 

THE ENGLISH WALNUT SCALE. 
(Plato XIV, Fig. Si.) 

Scale oftUfem<do.~- r Bw scale of the female is circular, fiat, with the 
exuviae latorad of the center ; it is of a pale grayish, brown color ; f lie 
exnviaoaro covered with secretion; the position of the first skin is indi- 
cated by a prominence which is pink or reddish brown. The ventral 
scale is a mere film which adheres to the hark. Diameter of scale ?> mw 
(.13 inch). V 7 

FemaU.—Tha color of t he female when fnllv grown is pale yellow with 
irregular orange-colored spots ; oral setae and last; segment dark vellow, 
This segment presents the following A-aeters : There are either four 
or five groups of spinnerets; Ug^iijMn- group is wanting or consists 
of from one to four spinne-reir thpanterior laterals consist of from 
seven to sixteen, and the posterior literals of from four to eight 

There arc two or three pairs of lobe*. The median lobes are well 
developed, kit vary in outline ; t lie second lobe of each side is less than 
one-naif as large as the median lobes, elongated, and with one or two 
notches. on the lateral margin; the third lobe is still smaller ami 
pointed, or is obsolete. 

There are two paks of incisions of the margin, ono between the first 
and second lobes of e?clt side, and one between the second and third 
lobes j they are small, but are rendered conspicuous bv the thickenings 
of the body wall bounding them. " 

The plates are simple, inconspicuous, and resemble the spines in form. 
The larger ones are situated &ne eaudad. of each incision 

The mmes are prominent, especially those laterad of the second and 
• third lobes; the fourth spines are a little nearer the first lobes than 
the penultimate segment; and the fifth are near the penultimate seg- 
ment; there is also a spine at or tear the union of the last two seg- 
ments. 

8<xtk ofmale.—Th* scale of the ma'e resembles that of tlio female in 
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color j it is elongated, with the larval skin near the anterior end ; this 
skin is covered by excretion, but its position is marked by a rose-col- 
ored prominence, as in the scale of the female ; the anteri or part of the 
scale is much more convex than the posterior prolongation, which is 
flattened. There is a rudimentary ventral scale in the form of two nar- 
row longitudinal plates, one on each side of the lower surface of the 
scale. Length, 1.25 1U, » (.05 inch). 

Male.— Only dead males have been found ; these were too much shriv- 
eled to be of use for description. 

Mamtat.—On the bark of the larger limbs of English walnut (Juglans 
rufjia), at Los Angeles, Oat; Described from sixty-three. females; and 
many scales of each sex. 

My attention was called to this interesting species by Mr. J. W. 
Wolf kill, of Los Angeles, who rendered me valuable assistance in my 
investigations in that locality. 

There are in the collection of the department; specimens of Aspidio- 
tm from, locust, pear, and cherry, from New York and District of Colum- 
bia., which apparent ly belong to this species. 

ASPIDIOTUS SBR1I Bouohe. 

Aspidiotus ncrih Bout-he, tfoliikll. Clark Ius. (1S3'3), 52. 
XHatpb bouche'i Tavgioni-Tojwetti (1*0?), Stud. sul. Coecin. 

(Plate IV, Fig. 1, Plate XV, Fig. 1.) 

Seale of the female.— -The scale of the female is iiat, whitish, or light 
gray in color, and with the exuviae central or nearly so (Fig.—). Exu- 
viae dull orange yellow ; the first skin usually showing the segmenta- 
tion distinctly, the second skin more or less covered with secretion, often 
appearing only as an orange-colored circle surrounding the first skin. 
Ventral scale a mere him applied to bark of plant. Diameter of fully- 
formed scale, 2 wm (.08 inch). 

Female — The body of the adult; female is nearly circular in outline, 
with the abdominal, segments forming a pointed projection ; light yel- 
low in color, mottled, with darker yellow; the last segment presents the 
following characters : 

The anterior lateral groups of spinnerets consist each of about nine, 
and the posterior laterals of about seven. 

There are three pairs of lobes j the first and second are well developed, 
the third are quite small. 

The plates are well developed; they are long and usually fringed; there 
are two small ones between the median lobes; those of each side areas 
follows: two between the first and second, lobes; three between second 
and third lobes ; and visually seven laterad of the third lobe, of which 
usually four are fringed and. three simple. The number of the last- 
named group varies from four to nine. 

There is on each surface' of the segment a spine accompanying each 
lobe ; one between fl ie fourth : in d fifth plates laterad of third lobe, and one 
at about one-third the distance from this spine to the penultimate seg- 
ment. In. each case t he spine on the ventral surface is a little laterad 
of the one on the dorsal surface. 

JVpgs.—. The eggs are very light yellow in color. . 

Scale of male.— The scale of the male is slightly elongated, with the 
larval skin nearly central; it is snowy white with: the larval skin light 
yellow ; longest diameter, 1 >QI » (.04 inch). (Fig. tf). ' ■ "■' 
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ifcTo?e.— The adult male is yellow mottled with reddish brown, central 
part of thoracic band reddish. Otlier characters represented in Fig-. l«, 

MtibtM.-- -This is a Tory common European species which infests many 
different plants, and it is spread throughout our country from the Atlan- 
tic to the Pacific, and from the Great Lakes to the Gulf of Mexico. I 
have found it more abundant on acacias in California than elsewhere 
and for a time believed that it had been introduced from Aust ralia with 
this tree. ' Many trees were found the leaves of which were completely 
covered with the scales, appearing as if they had been coated with 
whitewash. Leaves of magnolia were received from Mr. C. II. D win elle 
Berkeley, OaL, which were infested to a similar extent. The following 
is a list of the plants upon which I have studied this species : Acacia^ 



jj\nv ucuigc, jl-mi., glass ttllU UlOVtii' growing 111 pOl 

upon which I was rearing the scale at tin's department ; lemons imported 
from the Mediterranean by a San. Franciso dealer ; and lemons forwarded 
to me by Mr. Alex. Craw from the grove of Mr. Wolf kill, at Los Angeles 
Cal. , 

^ The scales upon magnolia from Berkeley, Cal., and upon oleander from 
bait Lake City appear somewhat different from those on acacia and 
other plants. But after a very careful study of the different forms from 
each plant, I am unable to point out any character which will distinguish 
those on magnolia and oleander from others. 

Specimens of infested lemons from Europe were forwarded to me at 
Washington by the editor of the Kiverside Press and Horticulturist, who 
had received them from a, correspondent in San Francisco, who had 
imported them from the Mediterranean. Notwithstanding the great 
distance (once across the Atlantic and twice across the continen t) which 

i ld 1)6011 transported, the insects infesting it were alive; and in 

a healthy condition. This illustrates the ease with which these insects 
may spread from one country to another, and the dangers attending 
the_ introduction of foreign fruit and nursery stock. 
. The appearance of this pest upon citrus .fruits in Southern California 
is greatly to be regretted, for the species is already so common on other 
plants that.it may be difficult to keep the orange groves free from it. 
me fact, however, that it infests acacia, oleander, and other plants to 
such a great extent, and has been observed but few times in this country 
on citrus fruits, may be taken as an indication that it is not liable k> 
multiply to any great extent upon oranges and lemons. 
; i* tho fl»c«?ens which I have seen the leaves of the lemon were not 
masted, but the scales were very abundant on the fruit. 

The young of this insect which were found on ivy in Florida were 

Sfl°? a " ff!W tree i " tUe taking-room of the department. 
When one day old the larvae had settled and commenced excreting a 
?£EW a m * olU ; da y s old thi « covering was quite dense: on the 
SIS 80 " 1 ^ 6 mo \ ted ' and on twenty-eighth day the 
5??? • # occurred, It was observed that this molt was accomplished 

lL 5!? tlD f^ t,ie skin at the sides of tue bod y» so that the dorsal 
Halt ot the skin became attached to the scale and the ventral half to the 

JjJI' + t ?°«5 • r mol ,V x11 the specimens died. This was an indica- 
tion that this species could not mature upon the orange. But a verv 

w f 0t , the form from Florida l*w fciled to reveal any character 

by which it can be separated from that living on lemon in California. 
Aitnougn L failed to ascertain the time occupied by a single genera- 



tio ?> flowing notes indicate that there are at least two each tear, 
and probably more. On the 13th of April, 1880, specimens of magnolia 
leaves were received from Berkeley, Cal., infested by this insect The 
eggs i were hatching trorn this date till 27th April. During this time (22d 
April) leaves of ivy were received from Florida, upon which were scales 
and newly-hatebed young of this species. On the 21st of May other 
spmmens were received from Florida; of these the females were about 
one halt grown, and the males were in the pupa state. 

On the 24th of August I observed again at Los Angeles, Cal., the eggs 
or tins species.. 7 7 **>-- 

r^fiSSS nS" i a ? nl f ma !^ , em « r « ed iu m y breeding-cages from both the 
ualiloinia (Berkeley) and Florida specimens. And during August the 
males were again flying at Los Angeles, Cal. b h 

^l l i« I ^r?S e T t0rie ^ t,lere H a PP arentJ y no regularity ia the periods of 

^o^^S^^L m 8tages ' from the .^ t0 tlie adlllt > 

ASPIDIOTTJS OBSCUIUJS, new species. 

THE OBSCURE SCALE. 
(Plate XII, Fig. 4, Plato XIII, Pig. 4.). 




Iv^i "! 1 ,™ 18 mmcmi ™ «etect. It is somewhat irregular in 
outline, but nearly circular. The exuviae are between the center and one 
side; their position is indicated by a nipple like prominence, which is 
marked, as m many other species, with a white dot and concentric riu«- 
ot the same color. The ventral scale consists of a delicate film of white 
SoS Biamt 

^wak-The body of the fully-grown female is reniform, being only 
iour-fifths as long as wide, and having the lobes of the penultimate seg- 
ment extending back nearly as tar as the end of the body. The segmen- 
tation ot the body is very indistinct; the color is a yellowish brown 
The last segment presents the following characters : (Piute XIL Fur 4 ) 

There are five groups of spinneret*; the median consists of about six 
thesupenor lateral of about twelve, and the inferior lateral of about 
eight, iheoval pores opening on the dorsal side of the bodv arc to bo 
seen very distinctly from below. " " v 

There are three pairs of well developed lobes, The first lobe of each 
side is _ conical, tapering anteriorly, and with the distal margin rounded • 
there is often a small notch on the lateral side. The distal margins of 
the second and third lobes are serrate. • * 

The thickened part of the lateral manjin of the segment becomes nar- 
rower anteriorly until near the penultimate segment it is a mere imt 
lobe im ' gularly 110t0]ietl ailtl »« terminated posteriorly by a prominent 

There are seven short club-shaped thickenm,/* of the body wail unon 
each side ot the meson. Bach thickening is' rounded anteriorly and 
tapers posteriorly. They are situated as follows: one terminating near 
the lateral margin of the first lobe, one at each side of second E 
midway between second and third lobes, one at each side of third lobe 
and one near the posterior end of the thickened lateral margin This 
one is often obsolete. Those terminating at the median sides of the sec- 
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ond and third lobes are narrower and Sorter, and have their anterior 
ends directed laterad more than the others. The remaining thickenings 
are of about the same length as the median-lobes. 

The plates are inconspicuous, and in no ease extend as far as the 
lobes. There is one between the median lobes, one between the first 
and second lobe, of each side, two between the second and third lobes, 
and two between the third lobe and the posterior end of the thickened 
lateral margin. The last two are unequally bifid, the other four are 
simple and truncate. 

On the ventral side the first pair of spines is obsolete, the second and * 
third pores are situated at the base of the lateral margins of their re- 
spective lobes, the fourth pair is just laterad of the lobe of the lateral 
margin, and a fifth pair is situated about one-third the distance from 
this lobe to the penultimate segment. On the dorsal side the first pair 
is also obsolete, each member of the other four pairs is situated in lit- 
tle mesad of the corresponding spine on the ventral surface* 

j^.^The eggs have not been observed, and several specimens of 
females in the collection indicate that the species is viviparous. 

Scale of male,— The scale of the male is oval in outline with t he pro- 
tuberance covering the larval skin near the anterior end. This scale is 
of the same color as that of the female. 

Length, a little more than V um (.04 inch); breadth nearly £ mw (.02 inch). 

EaMtat,-~-Qn the bark of the limbs of willow oak (Quereus phellos) at 
Washington, I). 0. 

Described from forty females, and very many scales of each sex. 

The scale of this species resembles very much that of Aspidiottis 
ienebricosMs which occurs on red maple. That scale, however, is much 
more convex than this one, audits diameter is only one-half as great, 

ASPIDIOTUS PERMOIOSUS, new species. ' 

THE PERNICIOUS SCALE* 
(Plato XII, Pig. 7.) • 

Scale of female. — The scale of the female is circular and fiat, with the 
exuviae central, or nearly so. The scale is gray, excepting the central, 
part, that which covers the exuviae, which varies from a pale yellow to 
a reddish yellow; sometimes the central part is black, resembling the 
scale of the male, and in some specimens the outer part of the scale is 
marked by radiating ridges. Diameter, 2 mw (.08 inch). 

Female.— The body of "the female is yellowish and almost circular in 
outline; the segmentation is distinct, though not conspicuous. The 
last segment presents the following characters : 

There are only two pairs of lobes visible ; the first pair converge at 
tip, are notched about midway their length on the lateral margin, and 
often bear a slight notch on the mcsnl inaigiu near the tip. The second 
pair are notched, once on the lateral margin. 

The margin of the ventral surfa.ee of the segment is deeply incised 
twice on each side of the meson ; once between the bases of the first 
and second lobes and a^ain laterad, of the second, lobe. On each side 
of each of these incisions is a club* shaped thickening of the body wall. 

There are two inconspicuous simple pkttes bet ween the median lobes, 
and on each side two similar plates extending caudad of the first 
incision, three small plates serrate on their lateral margin caudad of 
the second incision, and the club-shaped thickenings of the body wall 
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hounding it, and three wide prolongations of the margin between the 
third and fourth spines. These prolongations are usually fringed on 
their distal margin* There are also in some, irregular prolongations of 
the margin between the fourth spine and the penultimate segment* 

The first and second spines are situated laterad of the first and second 
lobes, respectively ; the third spine laterad of second incision; and the 
fourth spine about half the distance from the first lobe to the penulti- 
mate segment, 

fjfjg.— The eggs are white. 

Scale of male. — The scale of the male is black, and is somewhat 
elongated when fully formed. The larval skin is covered with secre- 
tion ; its position is marked by a nipple-like prominence which is 
between the center and the anterior margin of the scale. The scale of 
the male is more abundant than that of the female. 

i¥afc.~The male has not yet been observed. 

Habitat — On apple, pear, plum, and other trees in Santa Clara 
Gounty, California. 

Described from thirty females and very many scales of eaeb sex, 

I regret that as yet I have been able to study this very important 
pest but little. From what I have seen of it, I think that it is the most 
pernicious scale insect known in this country ; certainly I never saw 
another species so abundant as this is in certain orchards which I have 
visited. It is said to infest all the deciduous fruits grown in California, 
excepting 'peach, apricot, and the black tartarean cherry. It attacks 
the bark of the trunk and limbs as well as the leaves and fruit. I have 
-seen many plum and apple trees upon which all the fruit was so badly 
infested that it was unmarketable. In other instances I have seen the 
bark of all of the small limbs completely covered by the scales. In 
such cases the wood beneath the bark is stained red. 

This species is easily destroyed by strong alkaline washes, as is 
shown by the results of experiments given in the chapter on remedies. 

ASPIDIOTUS PEBSEAE, new species. 

THE RED BAY SOALE. 
(Plato XII, Fig. 3 ; Plate XIII, Pig. 3.) 

Scale of female. — The scale of the female is circular, flat, with the 
exuviae nearly central and covered with secretion. The outer part of 
the scale is dark redish brown; that part covering the exuviae varies 
from a very dark gray to black. The ventral scale is a very delicate 
film which adheres to the leal The scale of this species closely resejnbles 
that of A&pidiotm fiexis in form in the presence of the nipple-like prom- 
inence which indicates the position of the first skin, and in the color of 
the outer part of the scale. It is, however, smaller^ and has the central 
part clarkcr than the remainder of the scale, instead of lighter as with 
A.fiem. Diameter, l,5 mm ~2 mm (.06-.O8 inch). 

Female. — The color of the female is orange. The body is nearly as 
wide as long. The last segment presents the following characters 
(Plate XII, Fig. 3): 

There are lour groups of spinnerets; the anterior laterals consist of 
from ten to twelve, and the posterior laterals of about eight. 

There are three pairs of well-developed lobes present; eacb lobe is 
wider than long; the i'mt lobe of each side is the smallest, the thiM the 
largest; the second is usually notched; the third is serrate. 
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The posterior half of the lateral margin of the segment appears to be 
of the same structure as the lobes; it is serrate, and usually more or 
less deeply notched four or five times. 

The body wall is furnished with seven thickenings on each side of the 
nieson. These thickenings are long, somewhat club-shaped, the anterior 
part being enlarged and rounded. There is one terminating at the base 
of each margin of each lobe. Those ending at the base of the lateral 
margins of the lobes are much longer than the others. The seventh 
thickening terminates between the second and third lobes, and is nar- 
row and inconspicuous. 

The j? lates are small, inconspicuous, and irregularly toothed. , There 
are two between each pair of lobes and between the third lobe of each 
side and the posterior lobe of the thickened lateral margin. The plates 
increase in size from the meson laterad. 

On the ventral side there are four pairs of spines, there being a spine 
at the base of the lateral margin of each lobe and one at the anterior 
end of the thickened part of the lateral margin of the segment. On 
the dorsal side there are only three jiairs of spines, there being none 
on the first lobes. Those of the second and third lobes are situated 
near the middle of the bases of the lobes; the third spine is nearly 
opposite the fourth spine of the ventral surface. 

Eggs, — The eggs are slender and pointed at one extremity. 

jS"a6»tot—0edar Keys, Ma., on the leaves of red bay (Persea earo- 
Umnm). 

I collected the scales during February, at which time eggs were found 
under some of them; a male pupa was also observed at that time. 

ASPIDIOTUS! PINT, new species. 
(Plato XV, Fig. 8; Plato XVI, Fig. 2; Plate XXI, Fig. 7.) 

8cate>offemafa~-Tho scale of the female is much elongated, with its 
sides parallel and ends rounded. The exuviae are nearly centra], and 
arc covered with secretion. The color of the scale is dark grav, often 
approaching black, with the margin lighter, and sometimes "with a 
bluish, brownish, or purplish tinge. In many specimens of the fully 
formed scale the part covering the exuviae is more or less distinct, 
appearing like a small scale with a light margin superimposed upon a 
larger scale. Length of scale, 2 l »*-3 mm (.08-.12 inch); width, A mm -l mm . 

Female,— The last segment of the female presents the following 
characters (Plate XV, Fig. 2, and Plate XVI): 

The qpfawrete are more or less elongated, and are arranged in two 
groups, which occupy the position of the anterior laterals in other 
spemes. Each group consists of from eleven to sixteen spinnerets. 
. The lobes are quite small ; the first and second of each side are abruptly 
narrowed near the distal extremity; the third lobe is notched once or 
twice. About one-third of the distance from the third lobe to the pe- 
nultimate segment is a lobe of the lateral margin of the body of about the 
size'of the third lobe. 

TliQ plates are short and irregular; there are two with distal extrem- 
ities fringed between the median lobes ; two similar to these between 
first and second lobe of eaeh side; the lateral member of this pair of 
plates is muoh wider than the mesal one ; between the second and third 
lobes are usually four plates each with its lateral margin fringed ; be- 
tween the third lobe and the lobe on the lateral margin of the segment 
are tour or five plates similar in form to those between the second and 
third lobes j two of these plates are usually very small. The segment is 
3}30OTe.l(5audad by » succession of notches as shown in Fig. 2. 
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The spines of the dorsal surface are quite large ; there k one laterad 
of .first lobe; one upon the center of each of the second and third lobes, 
and one upon the lobe of the lateral margin of the body. On the ventral 
surface the first spine w obsolete; the second, third, and fourth are each 
laterad of eorresponding spines on dorsal surface; of these the second 
spine is small, the others large. 

Scale of mate.— The scale of the male resembles very much the central 
part of the scale of the female; it is somewhat narrower and darker, 
being almost black, and with a greenish tinge. The larval skin is 
eephalad of the center of the scale, and is brownish yellow. 

Male.— The body of the male is orange yellow; thoracic band brown: 
eyes dark brown; antennae (excepting basal Joint which, is of the same 
color as body), legs, and stylet dusky. (Plate XXI, Fig. 7.) 

Habitat.— Very abundant on the leaves of pitch pine (Pirns rigula) at 
Ithaca, 2ST. Y. I also collected it on the leaves of yellow pine (Pinus 
mitis) at Macon, Ga. 

This species differs greatly from all species of Aspidiotus known to me, 
not only in the characters of the last segment of the female as shown in 
Big. 3, but in the development of the body of the female, as I hone to 
show at some future time. 

ASPIDIOTUS BAPAX. new species. 

THE GREEDY SCALE INSECT. 
(Plate XII, Tig. 6.) 

Scale of female.— The scale of the female is very convex, with the exu- 
viae between the center and one side, and covered with secretion. The 
sca le is gray, somewhat transparent, so that it appears yellowish when 
it covers a living female ; the prominence which covers the exuviae is 
dark brown or black, usually with a central dot and concentric ring 
which are white. Ventral scale snowy white, usually entire. Diameter! 
L\ mm (.06 inch). ' 

;.#0fo^,—The body of the female is nearly circular- in outline, bright 
yellow in color with more or less translucent blotches. The last we- 
ment presents the following characters: The groups of mimerets are 
wanting. 

Only one pair of well-developed lobes, the median, present. These are 
prominent. Each one is furnished with a notch on each side: the 
notch on the mesal margin is distad of that on the lateral margin. The 
second and third pairs of lobes are represented by the minute pointed 
projections of the margin of the body. 

The margin of the ventral surface of the segment is deeply incised 
twice on each side of the meson; once laterad of the first lobe, and 
again between the rudimentary second and third lobes; The parts of 
the body wall forming the margin of these incisions are conspicuously 
thickened. 

There are two simple tapering plates between the median lobes, two 
deeply and irregularly toothed or branched plates extending oaiidad< 
of each incision, one usually simple and tapering plate between the 
incisions of each side, and two or three of the same character laterad of 
the second incision. 

The first, second, and third pairs of spines of each surface are situated 
near the lateral bases of the first, second, and third lobes respectively: 
the fourth pair are situated at a little more than one-half the distance 
from the median lobes to the penultimate segment. In each case the 
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spine on the ventral surface is but little laterad of tlie one on the dorsal 
surface. 

j^.—The eggs and newly hatched larvae are yellow. 

Male.— Only dead and shriveled males have been observed. 

EaUtat.— On the bark of the trunk and limbs as well as the leaves 
and fruit of various trees and shrubs in California and Florida. 

Described from seventy-five females and very many scales*. 

I have named this the greedy scale insect on account of the great 
number of plants upon which the species subsists. It also occurs in 
some localities in great numbers, being very destructive. This is in 
especially the case on Euonymm japonicus at Fort George, Fla. ; and in. 
California on olive near San Buenaventura, and on mountain laurel 
( Umbellularia calif orniea) at San J ose\ I have also found it on the fol- 
lowing-named plants in California : almond, quince, fig, willow, eucalyp- 
tus, acacia, and locust. 

Mr. Elwood Cooper, of Santa Barbara, Cal., wiio has had some ex- 
perience with this pest upon his olive trees, says that it is easily kept 
in check. According to his observations it flourished only upon those 
trees which are in ah unhealthy condition, and as it is chiefly confined 
to the trunk and limbs it can be removed with a stiff brush and whale- 
oil soap solution. 

ASPIDIOTUS TENEBEICOSUS, new species. 

THE GLOOMY SCALE. 
(Plato XII, Fig 5; Plato XIII, Fig. 5.) 

Scale of female.—- The scale of the female is very dark gray, agreeing in 
color with the bark to which it is attached ; the protuberance indica- 
t ing the position of the exuviae is marked with a white dot and concentric 
ring ; in rubbed specimens this protuberance is smooth and black, in all 
cases the remainder of the surface of the scale is rough. The scale is 
very convex; the exuviae are usually between the center and one side. 
The ventral scale is well developed, especially at the margin, where it 
is much thickened and is dark colored; the central part is white and 
adheres to the bark ; while the thickened margin is easily removed as 
a ring. Diameter of scale, 1.5 mm [M inch). 

Fcmale.—Tha female is nearly circular, being but slightly longer than 
broad; and is of a yellowish brown color. The segmentation of the 
body is not very distinct. The last segment presents the following 
characters : 

Although forty- three specimens wero carefully examined, no groups of 
spinnerets were found. 

There are three pairs of well-developed hies. The median lobes are 
rounded posteriorly, or often with a slight uotch on the lateral margin, 
and taper to a point anteriorly; the second lobe of each side is some- 
what triangular in outline, with the lateral edge serrate ; the third lobe 
is larger than either the first or second lobes, triangular in outline, and 
sen-ate on lateral margin. 

The posterior third of the lateral margin of the segment appears to be i 
ot the same structure as the lobes, and has five triangular serrate lobes ; i 
the posterior ono.of these is the largest, and is larger than either of the ; 
true lobes. 

There are seven dub-shaped tMolceninc/s of the body wall upon each 
side of the meson, which are arranged as'follows : One terminating near 
the lateral margin of the first lobe; this extends anteriorly but a short 
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distance beyond the lobe. Que appearing to be a prolongation of the 
ntesal margin of the second lobe; this extends anteriorly to a point 
laterad with the anus. One terminating between the second and third 
lobes; this is linear, inconspicuous, and sometimes obsolete. One ter- 
minating at the base of the plates between the second and third lobes, 
and also one terminating at the base of the plates between the third 
lobe and the thickened lateral margin ; these two are the largest, and 
extend anteriorly the farthest Of all the thickenings: one terminating 
at the mesal margin of the third lobe, and one at the mesal end of the 
thickened lateral margin of the segment. 

Ih.^ plates between the median lobes and between the first and second 
lobes of each side are very small and often obsolete ; there are two small 
irregularly-branched plates between the second spine and the third lobe, 
and also two similar plates between the third spine and the mesal end 
of the thickened lateral margin. 

There are live pairs of spines on the ventral surface of the segment, " 
and six on the dorsal. Those at the base of the median lobes are very 
small ; the others are conspicuous. The second and third spines of each 
siufacearesituated just laterad of thesecond and third lobes respectively: 
m each case the dorsal spine is slightly mesad of that on the ventral sur- 
face. The fourth spine of the ventral surface is on the penultimate lobe 
of the thickened lateral margin. The fifth, spine of this surface is near 
the anterior end of the thickened part of that margin. The fourth and 
fifth spines of the dorsal surface are in each case mesad of the corre- 
sponding spines of the ventral surface. There is also a spine on the 
dorsal side, very near the penultimate segment. 

Mggs.—- -The eggs have not been observed. 

Scale of wrtfo^-Tlie scale of the male is oval in outline, and of the 
same color as that of the female ; the protuberance covering the larval 
Skin is near the, anterior end. The ventral scale is similar to that of 
the female, except that the margin is not so much thickened. 

Male,-— Only dead and shriveled males have been observed. 

Habitat — On the bark of the trunk and limbs of red or swamp maple 
{Acer rubrum) at Washington, I). C. 

Described from forty-three females and many scales, of each sex. 

ASPIDIOTtJS UVAE, new species. 

THE GRAPE SCALE. 
(Plato XIV, Fig. 4; Plate XVI, Fig. 1.) 

■Scale of female.-~ThQ scale of the female is flat, nearly circular, with 
the exuvia* covered and more or less upon one side. The color of the 
.scalers light yellowish brown, being a little lighter than the dry bark of 
the vine. The part of the scale covering the exuvne is white, the latter 
are bright ycfllow. The ventral scale is thin, white, contains the ventral 
half of the molted skins, and adheres to the bark; so that when the 
inject is removed its former position, is indicated by a conspicuous 
white spot. Diameter of scale, l.G mitt . 

Female.— The body of the female is nearly circular, white, with a faint 
yellowish tinge, and with the margin colorless and more or less trans- 
parent. The last abdominal segment presents the following charac- 
ters. (See Plate XIV, fig. 4.) 

.There are either four or five spinnerets; the anterior group being 
either present or absent, nineteen specimens were examined; the ante- 
rior group was represented. ;l\v a single spinneret in three, by two 
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spinnerets in six, and was wanting in ten. The anterior laterals 
each consist of from four to nine spinnerets, and the posterior laterals 
of from three to eight. 

Only one pair of lobes present; these are prominent, parallel with 
each other, or nearly so, and abrubtly narrowed posteriorly; the mesal 
constriction is a little distad of the lateral one. 

There are two incisions of the margin of the ventral surface on each 
side of the meson, one laterad of the first spine, the other laterad of 
the second spine. The body wall bounding these incisions is conspicu- 
ously thickened. 

Caudad of each incision are two plates, which are long and serrate on 
the lateral margin. Between the third and fourth spine of each side 
are from three to five plates; these are usually simple and equal the 
spines in length. 

There are four pairs of spines on the ventral side and three on the 
dorsal, the first dorsal pair being obsolete. The fourth pairs are about 
midway between the lobes and penultimate segment. 

Scale of male.— The- color of the scale of the male is slightly darker 
than that of the scale of the female; it is elongated, with the exuviae 
covered, and near one extremity. The layer of excretion covering the 
exuviae is white. Length of scale, .S"" 11 ; width, .4 mm . 
. Habitat— On grape-vines at Vevay, Lid., received from Charles G. 
Boerner. 

This species infests the lower part of the grape-vines, from the ground 
to the shoots of second year's growth. It can doubtless be easily de- 
stroyed by washing the vine with a strong solution of soap, using for 
this purpose a sponge. 

Signoret describes* under the name of Aspidiotus vitis a species 
which infests grapes, and which, judging from his description, is very 
closely allied to this. It differs, however, from A. uvw in that the exu- 
viae when they have been rubbed are of a brilliant black; and the last 
segment of the female does not present the usual groups of pores. 

Genus DIASPIS Costa. 

' This genus includes species of Diaspinae in which the scale of the 
female is more or less rounded, with the exuviae at the center or upon 
the side; and the scale of the male long, white, carinated, and with the 
larval skin at one extremity. The last segment of the female presents 
five groups of spinnerets. 

_ This genus closely resembles Aspidiotus in the form of the scale of 
the female, but it is easily distinguished from that genus by the form 
of the scale of the male. J ' 

DIASPIS OABTJELI Targ. Tozz. 

TITB JUNIPER SCALE. 
(Plat* V, Fig. 2; Plato XV, Fig. 3; Plate XX, Fig. C] 
J)iaspl8 caniell Targioni Towiotti, Catal. (18(58). 

Smh of female,— The scale of the female is circular, snowy white, with 

ir„£°t x J® ll ¥ or lmar! - v so > lmkwl ' imt[ yellow. Diameter of scale, 
l'»«».l,i5mm (M-M inch). Plate V, Fig. 2/?. 

* Aunties tie la Sooictc EnC. tie France, 1870, p. G03~ 
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J^emate^ The females are yellow, circular in outline, a little elonga- 
ted posteriorly* The last segment of the body presents the following 
characters: # 

The anterior group of spinnerets consists of about eight*- the anterior 
laterals of from ten to sixteen, and the posterior laterals of about eight. 

There are four lobes which are nearly in a straight line, the end of the 
body being truncate. These lobes are quite small, rounded posteriorly 
and are equidistant from each other. The second lobe of each side is 
deeply incised, but the lateral lobule is very small and in many oases 
concealed by the margin of the segment. 

Each lateral margin of the segment is divided into three subequal, 
more or less distinct lobes ; each lobe ends posteriorly in one or two 
lobules, each of which bears an elongated pore on its dorsal surface. 

The plates are short and in some cases subtruncate at extremities ; 
they are situated as follows : two between median lobes j two inconspic- 
uous ones lateral of first lobe of each side; two lateral of second lobe; 
usually one on the anterior part of the first lobe of the lateral margin ; 
one or two near the middle of the secondlobe of the lateral margin, and 
two or three on the third or anterior lobe of the lateral margin" 

The spine* on the dorsal surface are situated as follows t one upon the 
first lobe near its lateral margin ; one on lateral lobule of the second 
lobe ; and one a short dist ance mesad of the inesal plate of each of the 
three lobes of the lateral margin. On the ventral surface the spine ac- 
companying the first and second lobes of each side are obsolete. There 
is one at the base of the plate of the first lobe of the lateral margin; 
one between the plates of the second lobe, and one near the middle of 
the third or anterior lobe of the lateral margin. 

Scale of male. — The male scale is white and very small, being only 
l mm (.04 inch) in length ; it is elongated, with a prominent median 
ridge ; the larval skin is naked and light yellow in color. See Fig* 26, 

Male.—* The color of the body is light orange yellow, with the thoracic 
band of the same color. The terminal joints of the antennae are en- 
larged. For other characters, see Plate XXI, Fig. 6. 

Ifabitat— This species is very common in Washington, where we have 
found it infesting the following named species of juniper and arbor 
vitae : Juniperus cMncnsis, J. rigida, </. oxyeedr us, J.japonica y J t communis, 
J, Bcrmi, Biola orientalu, and Thuya oeeidentalh. It was collected by 
Prof. Targioni Tozzetti near Florence, Italy. 

DIASPIS OSTRBAEFORMIS (Curtis)- • 

THE PEAR-TREE OYSTER SCALE. 

(Plato XV, Fig. 4.) 

Ayridiotus ostreatformis Rurieola, Gardiner's Chronicle, 1843. p. 803. 
AspUUotuH drcuhtrte Fitch, Annual Report N. Y. State Ag, Soc. ; 1856, p. 426, 

Scale qf female. — The scale of the female is circular o* broadly oval; 
it is of a dark ashy-gray color, with the margin lighter; sometimes the 
scales are 'nearly white. The exuviae are central or nearly so, dark 
brown, usually naked and glossy. Diameter l mm ~lA mm (.04^.056 inch.) 

JPemale. — The body of the female is rounded, cordate when yomigj 
the last regiment presents the following characters : ; 

The anterior group of spimierets constete of eight to twelve; the- an- 
terior laterals of twelve to thirteen j posterior laterals of eight to four- 
teen. " . 
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The median lobes are large and connate, about half their length ; each 
lobe is rounded at its distal extremity, and widened anteriorly, some- 
times abruptly. On each side of the median lobes are three slight in- 
cisions in the margin of the body, approximately equidistant from each 
other; the margins of these incisions are thickened, and mesad of each 
incision there is a rudimentary lobe; there is also usually a fifth rudi- 
mentary lobe between the fifth and sixth plates. . 

All the plates excepting the first pair are well developed, thick at the 
base, simple, tapering, and situated at nearly equal distances throughout 
the entire free margin of the segment. Laterad of first lobe is a'short 
inconspicuous plate, between which and second lobe is a prolongation 
of the body wall bearing an elongated pore; second plate between sec- 
ond and third lobes, third plate between third and fourth lobes; be- 
tween fourth and fifth lobes are two plates; laterad of fifth lobe are 
three plates, sometimes there is a fourth next to the penultimate seg- 
ment. On the penultimate segment are three or four plates, and on the 
antepenultimate, one or two. 

^ The spines on the dorsal surface are situated as follows : on each 
side a short one near the meson on first lobe; a long and conspicious 
one laterad of same lobe; tjhird and fourth caudad of first and second 
incisions; fifth laterad of third incision; and tlie sixth between the 
sixth and seventh plates. On the ventral surface the spines are smaller ; 
first and second are obsolete, the third and fourth are laterad of the 
second and third incisions; and the fifth between the fourth and fifth 
plates. 

Scale of male.—- The male scales are of an elongated oval form and 
much flattened, especially the posterior half; a feeble carina extends 
along the middle, but the sides are not carinated; the larval skin is of 
a light brownish-yellow color, and is sometimes more than one-third 
the length of the whole scale; the ventral side is entirely closed, leav- 
ing only a narrow transverse slit at the posterior end ; the color of the 
scale is white. Length 6 ra,u (.23 inch). 

Male.— The male is described by Curtis as being of a bright ochreous 
color, with the eyes and thoracic band black. 
, EaUtat.—Tlm is a common species on pear and apple in England. 
Although 1 do not know of its occurrence in the United States, it will 
be strange if it is not found here. I am indebted to Mr. Signoret for 
the specimens from which this description has been prepared] 

. ' DIASPIS BOSAE (Sandberg). 

THE ROSE SCALE. 
(Plate V, Fig. 1, U, and 16; Plato XVII, Fig. 1; Plate XXI, Fig. 5.) 

Aspmpim rosae. Sandberg (1784), Abhand Priv. Boh., No. 6, p. 317. 
maspis rom. Signoret, Ann. de la Soc. Ent. de France, 18G9, p. 441. 

ScaU of female.— The scale of the female is circular, snowy white (or, 
according to Signoret, yellowish white), with the exuviae light yellow, 
and upon one side; the first skin is naked, the second usually covered 
with secretion. Diameter 2™»-3 n » n (.08-.12 inch). See Plate V, Fig-. 1. 
natural size, la enlarged. 9 to 

Female.— -The female is elongated, resembling in form a Mytilaspis 
move than aJkaspi*. The head and thorax comprise the larger part of 
the body. The abdomen is very distinctly segmented, especially upon 
the sides; each segment presents one or several plates, the two seg 
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meats preceding the last a greater number, but usually less than ten. 
The last segment presents the following characters : 

The groups of Spinnerets are remarkable from the fact that those of 
each tide are often more or less continuous. Signoret states that the 
t anterior group alone is distinct ; but in the majority of the specimens 
which I have studied the lateral groups are more or less distinct. The 
anterior group consists of about twenty spinnerets: the lateral group 
are of from twenty-five to thirty-five each. There are three pairs of lobes, 
ihe median lobes are large, slightly serrate, approximate at base, and 
diverging laterally. The second and third lobes of each side are deeply 
incised ; the mesal .lobule in each case is the larger. 

The plates are long, slender, and simple; those nearer the meson are 
.smaller than those farther removed from it: they are situated as fol- 
lows: one arising from the base of the lateral margin of each of the 
Three, lobes ot each side; one midway between the meson and the penul- 
t unate segment; two to four near the penultimate segment: there are 
four™ two itt tMs I )ositi011 ? occasionally three, and sometimes 

The spines on the dorsal surface are situated as follows: one very 
small one on each of the lobes; one on the outer lobule of each of the 
rltf^f 8 ' one mesad of the fourth plate; and one between 
he two lateral plates On the ventral surface there is situated a spine a 
little mesad of each of the first four dorsal spines ■ 

Scale offmle.--.Tke scale of the male resembles that of other species 
ot Dmspts ik being long, tnearinated, white, and with the larval skin* 
at one end. Length 1.25*™ (.05 inch). 

Male.--"TliQ male is of a reddish white, with the wings white, the 
veins of the wmgs rosy; the venter is a little darker; the? style equals 
cent ?M^gno?etT Allteimae aml fe et yellowish, slightly pubes- 

J^T 138 we b ^ (1 y ere hli % U oran ^ the band of the 
same color, and the eyes black. 

wSStrr h ! S ff*£*. ^ fests the bark of rose bushes > and is very 
Si Iw^f^ri 1 "^epe and this country. I have collected 
it m * londa, and California, as well as in the Northern States. 
,,3 f ales collected in Orange County, Florida, the adult males 
!!!2?*5-^9£ * umbe rs February 22. At tins date some of the females 




erries and blackberries. 
Genus CHIONASPIS Signoret. 

iJSf 8 • 8 " e ! nis incllia ?? s P e «es of Diaspinae, in which the scale of the 
tfdL 18 mmet l im ?. T Gh ^ened, with the exuviae at one ex- 
tremity,- and the scale ot the male long, generally white, more or less 

SS^W^ 0 ' fW'* Sesid * a P^HlTthe lar^a 
gr^s of sptonereL 611 M ° f female preS61lts five 

Mvm,\SSf f^ 6S ?if pis ? t ¥ form of the scale of th e maleand 
Mytilaspism the form of the scale of the female; in most sneeies how 

ever, the scale of the female is wider than in MytilaspJs ? 
CHIONA3PIS EUOKYM1, new species. * 
(Plate V, Fig. 3. Plate XVII, Fig. 2,) 

n f mle <>f female— The scale of the female is of a dirty, blackish-brown 
color, with a gray margin; the first skin is light yellow, the second is 
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darker, and sometimes is but little lighter than the scale, which is not 
as delicate in texture as is usual in this genus; the scale, is narrow at 
the anterior end, and begins to widen at about the middle of the second 
skin and widens rapidly, so that frequently that part posterior tb this 
skin is wider than long. There is a well-developed ventral scale con- 
sisting of a single piece, the margin of which, when it is fully formed, ' 
completely coincides with that of the dorsal scale, thus inclosing t he 
insect in a complete shell; the two scales are attached by their lat- 
eral margins; the posterior margin, however, is free. Length of scale 
1.64 m * (.06 inch). Width in widest part, 1.23 mn » (.045 inch). ' 

Female.— The body of the female is bright orange yellow in color* 
the segments are very well denned; the fifth segment is the broadest; 
from this segment the insect tapers slowly to the anterior end of the 
body, and abruptly to the posterier end. 
The last segment presents the following characters: 
The anterior group of spinnerets consists of from four to six; the an- 
terior laterals, live to eight; and the posterior laterals, two to seven, 
usually four. 

The him are small and finely serrate; the median lobes diverge 
posteriorly; the second and third lobes of each side are deeply incised, 
each being divided into two unequal lobules, the larger of which is 
mesad. Mesad of each of the second and third lobes is a lobe of the 
unthickened body wall, which bears an elongated pore on its dorsal 
.surface. In many cases the lateral margins of the segment are notched 
regularly, and each lobe thus formed bears an elongated pore on its 
dorsal surface. 

The flutes are slender, simple, and tapering; those on the lateral 
margin of the segment are the largest. There are two plates laterad 
of each of the first, second, and third lobes, and a pair about midway 
between the third lobe and the penultimate segment; sometimes in the 
case of this group of plates and of that laterad of the third lobe there 
are three or four plates instead of a single pair. The three segments 
preceding the last bear several (usually five or more) plates on the 
lateral margins. The penultimate and last segments are connate at the 
margin of the body. 

The spines on the ventral surface of the segment are short and incon- 
spicuous; there is one near the mesal member of each of the first, second, 
third, ami fourth groups of plates. The spines on the dorsal surface 
are quite conspicuous with the exception of the first, which is very slen- 
der; it is situated laterad of the base of the first lobe, which it approxi- 
mates in length; each of the second and third spines is near the base 
of the incision which divides the corresponding lobes; the fourth spine 
is mesad of the fourth group of plates. 

BeaU ofmale.—Tha scale of the male is white, triearinate, with the 
exuviae light yellow. Length, lA mm (.05-.0C inch). 

Habit<if.—On JfSuonymm latifolia at Norfolk, Va. The specimens were 
received from Mr. Henry P. Worcester, who informs me that this insect 
has destroyed nearly al I of the shrubs of this species in that city. From 
the account given by Mr. Worcester it appears that only a short time 
elapses after the plant becomes infested before it is destroyed; but he 
has not observed this scale insect upon any other plant than Mvom/mus. 
It was, however, collected in great numbers, by Mr. Howard, upon 
orange trees in Louisiana, and I have received it from Havana, front 
which place it may have been imported to this country. 
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CHTONASPIS FURFTJEUa (Fitch). 

* THE SCURFY BARK LOUSE. 

(Plate VI, Pig. 1; Plate XVI, Pig. 3; Plate XVII, Fig. 3.) 

^Approaches Coccux cryplogamw Dalman " Harris, Insects injurious to vegetation, 

1841, p. 203 -(Flint ed. p. 254). • 
Aspidiotus furfurm Pitch, Report N. Y. State A$>\ Soc, 1856, p. 352. 
AqMiotwt cerasi Pitch, Report N. Y. State Ag. Soc, 1856, p. 368. 
Coecm HarHstt, Walsh, Practical Entomologist, vol. ii, p. 31, 1866 % 
Aspidiotas Earrisii Walsh, Report of the acting State Entomologist of Illinois, p. 53 

(1868). ' ' 

Dkwpis Ifarrkii Walsh, Signoret, Annales de la Soci6t6 Entomologique de France, 1876, 

p. 604. 

Scale of female.— The scale of the female is flat, irregular in outline, 
many bending abruptly to the right or left immediately posterior to the 
second larval skin, others straight ; in all the scale suddenly widens near 
the posterior end of the second larval skin, thus presenting the form 
characteristic of the genus; length, 2 m -3«"» (.08-.12 inch) ; color grayish 
white with the first skin light gray and second skin usually brown, 
sometimes dark gray. 

Described from many isolated individuals occurring on smooth bark 
of a small branch. (Fig. 1.) On the rough bark of the trunk the scales 
are much, more irregular in form, and are so massed as to appear like a 
layer of dandruff. 

Mmale^TM body of the female is red, with the last segment light 
yellow; this segment presents the following characters: 

The anterior group of spinnerets consists of from eight to thirteen, 
usually ten; the anterior laterals are from twenty to thirty; and the 
posterior laterals are from eighteen to thirty-one. 

There are three pairs of lobes. The median lobes are well developed; 
the second lobes are smaller, the third are still smaller, being sometimes 
obsolete; the lobes of the second and third pairs are deeply incised. 
There are conspicuous elongated pores upon the margin; one laterad 
of each of the first, second, third, and fourth plates; one cephalad of 
the incision of the third lobe; and one midway between the third and 
fourth plates. 

The spines upon the ventral surface are inconspicuous; the first pair 
obsolete; the second, third, and fourth pairs at or near the bases of 
the second, third, and fourth plates. Those upon the dorsal surface are 
are quite long;, the first spine of each side is between the bases of the 
first lobe and the first plate; the second and third spines are upon 
the lateral lobule of the second and third lobes; and the fourth spine 
is situated about two-thirds distance from the third to the fourth plates. 

Eggs. — The eggs are purplish red. 

Beak of male.— The scale of the male is very small, being only .7/> mi " 
(.03 inch) in length, narrow, usually straight and triearinated (see Fig. 
la); larval skin brownish yellow, remainder of scale snowy white. 

Male.— Yellow marked with irregular reddish-brown spots; thoracic 
bandreddish brown, sometimes darker thantheother markings. Length 
of body including style, .C2 ram (.02 inch) ; length of sty le, .lS Mm (.000 inch). 
On each side of the anterior part of the thorax there is a black spot 
which resembles an eye. Other characters represented in Fig. — . 

Habitat — Harris, described it on apple and pear in Massachusetts; 
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Dr. Fitch found it on pear and choke cherry in New York: Walsh ob- 
served it on apple, crab, and the European mountain ash (Sorbus mcu~ 
paria) in Illinois ; and I have found it common in apple and pear in New 
York, Maryland, and Southern California, and upon black cherrv in 
Western New York. J 

Although this insect has been well known for many years, compara 
tively little has been written respecting it. This is probably due to the 
lact that there is another species (MytilMpi* pomonim Bouehe), which 
like thiSj infests the apple, and which is more common and much more 
destructive. The scurfy baric-louse was first described, but not named 
by Harris in his « Insects Injurious to Vegetation » (Mint edition, p. 254)' 
In this description both the scale formed by the male and that formed 
by the female are well characterized ; but the insects themselves were 
not studied by Dr. Harris. The description of the scales is Remarkable 
as containing an explanation of their nature and probable mode of for- 
mation as follows : The minute oval dark-colored scales on one of the 
ends of these white cases are the skins of th e l ice while they were in the 
young or larva state, and the white shells are probably formed in the 
same way as the down which exudes from the bodies of other bark lice 
nut which in these assume a regular shape, varying according to the sex 
and becoming membranous after it is formed." " This statement must 

&^ n f° VC 2?°? ea >y H r ' ? itch ' wh0 ^ars afterwards, in his 
rst report as State entomologist of New York, p. 739(35)- in writing of 

I&SiiJ?^^^ tll ° api i le > stet( * «^t "these scales^ 

he relics o the bodies of the gravid females, covering and protecting 

twiSl i A J d "1 ^f/^.^ort, p. 489 {257),Dr.Mtch,in desert 
ng the pmeleai scale (M0dmp(gpin^oliae) Bt8m that the three parts of 
the scale represent seemingly the head, thorns, and abdomen of the liv- 

. Through the kindness of Mr. Lintner and the officers of the New 
York State Agricultural Society I have had the opportunity of u£ 

labeled by Dr. lutch, and by a very careful study of both the scale and 

4 S^ohnfi ° - r \ m % c ¥ racter which will separate it from the 
specimens labeled Atqndwtusfurfvms, and all of these specimens belong 
to the same species as t] .e very common pest of the apple and "raw IS 
has been commonly known as AspicUotus Harrisi? P ' 

^M^T^^^lTf* that this species is the same as that 

CHIOKASPIS NYSSAE, new species. 

THE SOUR-aUM SCALE. 
(Plato XVII, Fig. 4.) 

n shn' 2 Si * '? ?H qmte delicate in texture > «»* varies greatly 
^Dii^iM? Ml3 ! MM the posterior end 'of the second skin, 
ST LnTw 8 • 1 r i(U ; X 1<jr ?^ 80mo specimens are straight, others 
aie bent to the right oHeft. Length 1.6™ (.05 inch); 

* Annates de la, Soci«t6 Entom. de France, 1876, p.^604. ~~ 
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Female.— TkQ last segment of tlie body presents the following char- 

The anterior group of spinnerets consists of six to eight; the anterior 
laterals of ten to twelve ; posterior laterals eight to twelve. 

The median lobes are large, oblong, joined at the proximal end, and 
widely separated at their distal extremities; the lateral margins are 
joined to the body, the mesal margins serrate. The second lobe of each 
side is incised near its lateral end, the mesal lobule being three times 
as large as the lateral ; third lobe being obsolete. 

There are four long simple plates; the first and second are laterad ot 
the first and second lobes and are much longer than the lobes; the 
third plate is midway between the median lobe and the penultimate 
segment; .and the fourth is near the penultimate, segment. 

The spines on the ventral surface are arranged as follows: First pair 
obsolete; the second, third, and fourth pairs inesad of the bases of the 
second, third, and fourth plates. The spines upon the dorsal surface 
are long and conspicuous; there are four pairs, there being a spine 
mesad of each plate. 

Fag.— The eggs are greenish-yellow, with purplish markings. 

Scale of the male.— -The scale of the male is of the form characteristic 
of the genus, snowy white, with carinae prominent; it is relatively very 
long, measuring 1.25 m (.05 inch). 

Male.— The male is greenish yellow, with the thorax and especially 
the thoracic band darker; eyes purplish. 

EiMtat.— On the black or sour gum (Nyssa multiflora), at Bakersville, 
3ST. 0. Both male and female occur upon the leaves of the tree. 

Described from eight females, thirty scales of the female, four males, 
and many scales of the male. I am indebted to Br. E. S. Turner for the 
specimens. 

CHIONASPIS ORTHOLOBIS, new species. 
(Plato XVI, Fig. C ; Plato XIX, Fig. 1.) 

Scale of female.— -The scale of the female very closely resembles that 
of 0. salicis ; it is, however, smaller and narrower. Length, 2 mva — 2.5 mw 
(about .08 inch). 

Female*- -The body of the female is (lark purple ; the last segment pre- 
sents the following characters : 

The anterior groups of spinnerets consist of from ten to sixteen; the 
anterior laterals of eighteen to thirty ; and the posterior laterals of six- 
teen to twenty. 

The median lobes are almost contiguous ; their mesal margins are par- 
allel for more than half their length ; the distal margin of each is rounded. 

Each of the second and third lobes is deeply incised ; the lateral lob- 
ule in each case is very small, often obsolete; the mesal lobule is large 
and rounded ; the distal margins of all the lobes are obscurely crenate. 

The pUtes are as follows : One laterad of first lobe ; one or two laterad 
of second lobe; two laterad of third lobe; and two quite large ones 
quite near the penultimate segment. The penultimate segment usually 
bears four, and the antepenultimate one. 

The spines on the dorsal surface tire as follows : The first on the base 
of the lateral part of first lobe; the second and third on the lateral 
lobule of the second and third lobes, respectively, and the fourth a short 
distance mesad of the lateral pair of plates. On the ventral surface 
there are also fouron eaoh side; each spine is laterad of the correspond- 
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ing spine of the dorsal surface, and oephalad of the base of the corre« 
spending plate or group of plates. 
J?0<7s.-*-T3ieeggs are dark purple. 

Scale of male. — The scale of the male differs from all other specimens 
of this genus known to me in not "being earinated. It is an elongated 
oval in outline, being slightly broadest at the middle, and taxiering 
towards both ends almost equally. The larval skin is light yellow; the 
scale is snowy white. 

Described from thirteen males and many scales of each sex. 

}Iabitat~~Qui willow, at San Bernardino, Cal. This species infests 
chiefly the bark of the small whip-like limbs which spring from the 
trunks of the trees. Many of these sprouts were dead and white with 
the scales of this sx>ecies. 

The eggs were observed September 12. 

OHIOKASPIS PIMFOLIAE (Fitch). 

THIS PINE-LEAF SCALE INSECT. 

(Plato VI, Fig. 2; Plato XVI, Fig. 4; Plate XVIII, Fig. 1.) 

dspidiolw phnifoliac Fitch. Report N. Y. State Agri. Society. 1855, p. 488. 
MyUtaeg is pintfoliae Fitcli. Le Baron, First Report State Entomologist of Illinois, 
p. 83. • ' 

Scale of female.— The scale of the female is snowy white in color, with 
the exuviae light yellow ; it is usually long and narrow as represented 
at Fig. 2 b', sometimes, however, it is broad, as represented at Fig. 2 c. 
(Scale from leaf of Pin-us pallasiana.) The shape, of the scale apparently 
depends on that of the leaf to which it is attached. Thus on the broadcr- 
loavod pines the broad scales are more common. 

Length of scale, about 3 u,,n (.1 inch). 

Female,— The body of the female is purplish red; the last segment 
presents the following' characters : 

The anterior group of spinnerets consists of from seven to ten ; the 
anterior laterals of twelve to twenty ; and the posterior laterals of four- 
teen to eighteen. 

The median lobes are somewhat circular in outline with their distal 
ends diverging slightly; there is an arched thickening of the body wall 
connecting the anterior ends of the lobes. The second and third lobes 
are each deeply incised j the mesal lobule is in each case the larger. 

The plates are long, simple, tapering to a point; there is one laterad 
of each of the three lobes of each side, and one midway between the • 
third lobe and the penultimate segment. There are elongated marginal 
pores in the following situations: One laterad of each of the first and 
second plates; one at the base of the mesal lobule of the third lobe: 
two between third and fourth plates; and two between the fourth plate 
and the penultimate segment. 

The spines on the ventral surface are so delicate as to be almost invis- 
ible; their bases, however, are easily seen; they are situated one mesad 
of: the base of each of the first, second, third, and fourth plates. The 
spines on the dorsal surface are quite long; the first is near the base of 
the first lobe, the second between the lobules of the second lobe, the 
third on lateral lobule of third lobe, and the fourth a short distance 
mesad of the fourth plate. 
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Scale of male. — Tbe scale of the male is white and eariuated as with 
other species of this genus. See Plate VI, Fig. 2d. 

Male.— The male is a uniform orange red; eyes black. 

Habitat —On various species of pine and spruce throughout the east- 
em United States from New York to Florida, also pine in California. 

CHIOKASPIS QUEKCUS, new species. 
(Plato XVIII, Fig. 2.) 

Scale of female. — The scale of the female is long, narrow at the anterior 
end, much widened posteriorly, and quite convex. The exuviae are 
brownish yellow; the secretion, of which the remainder of the scale is 
composed, is white; but all of my specimens appear dark gray, being- 
more or less covered with the hairs of the stem to wilieh the scale was 
attached and with dust. Length of scale 2 mm (.08 inch). 

Female. — The last segment of the female presents the following 
characters: 

The anterior group of spinnerets consists of about ten; the anterior 
laterals of seventeen to twenty; and the posterior laterals of ten to 
eighteen. 

This species differs from all Diaspinae known to me in having a single 
undivided lobe on the meson; this lobe is large and rounded distally. 
The second and third lobes of each side are very small and are laterad 
of small incisions in the margin of the segment. In each case there is 
a reniform thickening of the body wall bounding each incision an- 
teriorly. There is also a similar incision with a rudimentary lobe and 
reniform thickening of the body wall about midway between third lobe 
and penultimate segment. 

The plates are inconspicuous and spine-like; there are usually one or 
two laterad of second ventral spine; two or three between third and 
fourth lobe and usually live between fourth lobe and penultimate seg- 
ment. The penultimate and antepenultimate segments bear six each; 
those on the latter are much expanded at the base. 

The spines are long and conspicuous; those on the dorsal surface are 
situated as follows: One on each side at the base of the lateral margin 
of median lobe, one laterad of each of the second and third lobes, and 
a fourth one near the center of the anterior group of plates. Those on 
the ventral surface are as follows: A short one nearly ventrad of the 
first dorsal spine, a large one laterad of each of the second and third 
dorsal spines, and a fourth one a little cephalad of the fourth dorsal 
spine. 

Scale of the male. — The scale of the male is snowy white, with the 
larval skin very light yellow. The texture of the scale is quite loose 
and the carinae prominent; length 1.25 m (.05 inch). 

Male. — The adult male is as yet unknown; many pupae were col- 
lected August 17, 1880. Specimens of these mounted in balsam are 
bright yellow in color, with eyes purplish black. Fully grown male 
larvae in balsam are yellowish brown. 

Habitat.— On white oak (Quercns lobata) in San Fernando Valley, 
California. The females occur on* the bark of the small limbs; the 
males upon the leaves. 

Described from four scales of the female, four females, hundreds of 
scales of the male, and many male pupae and larvae. 
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CHIONASPIS SALIGIS (Linn.) 

THE WILLOW SCALE. 



(Plate XVI, Fig. 5.) 
Coccus salicis Linn. Syst. Nat., 741, 15. 

Chionaspis salicis Signoret. Ann. <le la Soc. Ent. <le France, 1869, p. 447. 
Chionaspis fraxini. Signoret 1. c, p. 445. 

Aspidiotns salicis-nigrae Walsli. Report Acting State Entomologist, Illinois (18(j8), p. 40. 
Mytilaspis salicis Le Baron. Second Annual Report State Entomologist, Illinois (1872), 
p. 140. 

Scale of female.— The scale of tlie female is of tlie form characteristic 
of tlie genus, being long, narrow at the anterior end, and broadly widened 
posteriorly. Exuviae dark yellow, normally covered by a thin layer of 
white excretion; this, however, is easily removed. Scale, snowy white. 
Length 3.4 mm (.13 inch), width near posterior end 1.6 mm (.06 inch). 

Female.— The body of the female is reddish. The last segment (Plate 
XYI, Fig. 5) differs from that of C. ortholobis as follows : the median 
lobes are joined at the base, and are widely separated at their distal 
extremities; between the first plate and the second lobe and mesad of 
the third lobe are prolongations of the body wall, which extend caudad 
as far as the lobes, and bear elongated pores. Immediately laterad of 
the third group of plates is a prominent prolongation of the body bear- 
ing an elongated pore, while in the case of C. ortholobis this is situated 
at one-third the distance from the third to the fourth group of plates. 
In G. Salicis the two lateral groups of plates often consist of three 
instead of two; and the penultimate segment bears at least 0 plates; 
the antepenultimate three or four, and the one anterior to this, one or 

* Scale of male.— The scale of the male is long, narrow, with the sides 
nearly parallel. It is tricarinated and snowy white, with the exuviae 
yellowish. ^ , L _ 

Habitat.— -Infesting willow and ash m Europe and in the United 

States. . 

Specimens of " Chionaspis fraxini" received from England are identical 
with Chionaspis salicis received from M. Signoret. I have also received 
this species from Ithaca, K Y., and from Saint Louis, Mo., in each case 
upon willow. 

Genus MYTILASPIS (Targ. Tozz.). 

This genus includes the species of Diaspinae in which the scale is 
long, narrow, more or less curved, and with the exuviae at the anterior 
extremity. The scale of the male resembles that of the female in form ; 
but it can be readily distinguished by its small size, and by bearing- 
only one larval skin. 

In all the species of Mytilaspis which I have studied the posterior 
part (abou^one-fourth) of the scale of the male is joined to the remain- 
der by a thin portion which serves as a hinge, allowing the posterior 
part to be lifted when the male emerges. 
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MYTILASPIS eiTEICOLA (Packard). 

(Plate VII, Fig. lj Hate XX, Fig 3; Plate XVIII, Fig. 3.) 

Jjspmolm cUricoU Packard. Guide to the Study of Insects, second edition (1870), p. 
527.* 

Scale of female.— The scale of tlie female is long, more or less curved, 
and widened posteriorly. It is brown with the exuviae oi the same 
color and with a delicate margin (Fig. la). The ventral scale is well 
developed; it is white, and consists of a single piece which is slightly 
attached at its sides to the lower edge of the scale, and is more or less 
incomplete posteriorly (Fig. 1 b). Length of scale, (.12 inch). 

Female.— The female is yellowish white. The characters oi the last 
segment are as follows: 

The anterior group of spinnerets consists of about six; the anterior 
laterals of about eighteen, and the posterior laterals of about nine. 

The median lobes are well developed with the margins crenate; the 
second lobe deeply incised, with the margins of the lobules either entire 
or crenate: the third lobe is quite inconspicuous, projecting but little 
beyond the body wall, the margin crenate and one large notch m the 
center of the lobe. 

The plates are long, simple, and tapering. There are two or them 
in each of the following places: between median lobes; between first 
and second lobes; between second and third, lobes; laterad of third 
lobe: and about midway between this lobe and the penultimate seg- 
ment* There is an elongated pore between first and second lobes; 
two laterad of each of the third and fourth pairs of plates; and one 
laterad of the fifth pair of plates. The penultimate, segment bears at 
least four plates upon each lateral margin. 

The spines upon the dorsal surface are long, and are situated as fol- 
lows: one at the base of each margin of the first lobe; one dorsad of 
incision of second lobe; one dorsad of the notch of third lobe ; and one 
about midway between the fourt h and fifth pairs of plates. Those of 
the ventral surface are as follows: ecphalad of the bases of the first 
pair of plates are two small, spots wh ich resemble t he bases of spines, 
and are'doubtless the ivomolognes of the first pair ; the second^ spine of 
each side is near the base of -the lateral half of the first lobe ; third spine 
laterad of lateral lobule of second lobe and fourth and fifth spines be- 
tween the members of the fourth and fifth pairs of plates respectively. 

JEggs.—The eggs are white and are arranged irregularly under the 

scale. „ , 

mie of male.— The scale of the male is usually straight, or nearly so ; 
the same color as that of the female, or in some specimens varying to a 
very dark brown, almost black, the larval skin light yellow. At about 
one-quarter of the length >of the scale from the posterior extremity, 
the scale is thin, forming a binge which allows the posterior part of it 
to bo lifted by the male as he emerges. Length, jl.5 niM (.06 inch). 

^*Tho'doscripti^8of AspMotm Qloverii and of Asi)idioim''cUrwoU given by Packard 
in Mb guide 'to the study of insects, p. 527, are not only unrecognizable jpcrse, but aro 
inenrtr descriptions of unpublished figures, and conseqtiently have no claim to recog- 
nition. But a desiro to prevent confusion has led mo to adopt these specific names* 
3 have had no hesitation in doing this, because a very careful search which I have 
made of many orange groves hi Florida has revealed the fact that there are only two 
species of Mytilaspis common on citrus trees in that State, and consequently^there can 
ho but little doubt that they are the species which Professor Glover figured, lo the 
form with the narrower scale I apply the name Glwmi, to the other that of atneola. 

21 A 
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Development of the insect and formation of the scale.— Upon March 15, 
1880, observations were commenced upon a brood of young lice just 
.batching. Their color was white, yellowish at both ends, and with red 
eyes; antennae G jointed; margin of the head as far as the eyes tuber- 
cled, and each segment of the abdomen with a lateral piliferous tuber- 
cle. When placed upon a young orange tree, all settled in from fifteen 
to twenty minutes. Twenty-four hours later no change had taken place 
except that the cottony excretion referred to in the general remarks 
was already observable at the posterior end of the body. Forty-eight 
hours from the time of hatching the cottony mass had increased to such 
an extent that only the anterior fourth of the larva could be seen. The 
secretion was dense and compact, and a few long, very fine, rather curly 
threads of a yellowish color protruded from it. Each side of the head a 
fine curl of the cottony substance extended forward and, from the frontal 
border of the head, filaments of the same extended at equal distances. 
At seventy-two hours the dense excretion had covered the eyes. Behind 
the head in most specimens there was a marked constriction in the cov- 
ering, which in some, however, was but slightly indicated. 

From this period up to the age of ten days the alteration was but 
slight The covering had increased so as to extend beyond the head of 
the insect. Eemoving the covering, it was noticed that nearly all trace 
of the segmentation of the abdomen was gone, and that it was oval in 
form. Upon abdominal joints 1, 2, 3, and 4, four rows (two dorsal and 
two lateral) of pale transparent spots were noticed. From this time 
(March 25) on until April 6, the changes in the body of the insect were 
very slight. The skin was gradually separating from the body within, 
and toward the latter part of this period the abdominal outline of the 
latter with its notches could be plainly seen through the first larval 
skin. April 0, or twenty -two days from hatching, the larvae molted 
their first ski a. In preparation for this act they worked their way partly 
out of their excreted cases, sometimes destroying the anterior end in 
the effort In the act of molting the skin splits vcntro-transversely 
between the thorax and the abdomen, and the abdomen is first drawn 
forward and thrust through the aperture. How the remainder of the 
body is disengaged is not precisely known— whether it is drawn down 
through the same split, or whether the anterior part of the old skin has 
a longitudinal ventral split— but the latter is probably the case. The 
color of the insect after this first molt is white with pale orange eyes 
and a tinge of yellow to the proboscis, to the alimentary canal, and. to the 
end of the body. Great irregularity was noticed in the time of shedding 
of the skin, some finishing two weeks before others, and after the molt 
was completed some were covered entirely and hidden Irom view by the 
cast-off skin and waxy secretion ; while others were partly exposed.' The 
old covering began to melt gradually and the new scale began to form at 
the posterior end of the body, at first resembling compact scum or froth, 
and six days after the molt it was already from three to four times the 
size of the shed skin which adheres to the outside of the forming scale, 
covered as to its anterior half by the remains of the woolly secretion of 
first stage. 

From this time on till forty days from the time of hatching the scale 
grew gradually as also the inclosed insect, the former at this time chang- 
ing from white to yellowish brown, having precisely the appearance of 
the full-grown scale except as to size. At forty-four days after hatching, 
the scales were about one-fourth the size of the full grown. At forty- 
six days it was observed that the male larvae were rapidly maturing and 
that already traces of antennae and legs were to be seen. At fifty-four 
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days tire more advanced individuals shed the second skin and appeared 
as pupae. About the -same time the females also cast their second skin. 
Our notes do not show the exact length of time which the males remained 
in the pupa state, but that it is very short is shown by the fact that on 
May 18 pupae from eggs hatched March 30 were observed to transform 
to adults, the old pupa skin being pushed backward out of the scale. 
The description of the adults of both sexes has already been given. 

At eighty days the females were observed to have deposited eggs and 
already the young had begun to hatch. Later in the season the develop- 
ment is more rapid than that just detailed. From eggs which hatched^ 
May 22, males were reared June 25, a space of thirty-four days, while the j 
females of the same generation had begun to oviposit July 12, or fifty-? 
one days from hatching, ' * 

Habitat — This is one of the two most common species of scale insects 
found on citrus trees in Florida. It is probably an European species, 
as I have frequently found it on imported oranges in our market. It 
also occurs in Louisiana. Mr. Glover states (Beport Department of 
Agriculture, 1855, p. 119) that this species was imported into Jackson- 
ville, Fla. ? in 1855, on some lemons sent from Bermuda. 

MYTILASFIS GLOVEKII (Packard). 

GLGVEXl'S SCALE. 

(Plate VII, Fig, 2; Plate XVIII, Fig. 4; Plate XXI, Fig. L) 

Goccu$*Gloveril (Packard), Guitlo to the Study of Insects (1889), p. 527. 
Mpidiofcis Olovprii (Packard), Ibid, second edition (1870), p. 527. 
Mgiilaspis Gloveril (Packard). Aslimead Orange Insects (1880), p. 1. 

.The scale of female. The scale of the female in this species differs from 
that of M. eUricota, with which its often associated, in being much nar- 
rower (Plate VII, fig. 2, natural size ; 2 a, enlarged). Color light yellow, 
varying to dark brown ; the ventral scale is white and consists of two 
long narrow parallel plates between which is an open space (Plate VII, 
fig. 2 o). 

Mmale*~~The body of the female is light purple in color, with the last 
segment yellowish j this segment presents the following characters: 

The anterior group of spinnerets 'consists of five j the anterior laterals 
about 'eleven, and the posterior laterals of li ve. 

The margin of the segment is the same as in AL eitrieola with the fol- 
lowing exceptions: the first lobe on each side is abruptly narrow, then 
prolonged more or less into a point, with the margins scarcely serrate; 
lobules of second lobe longer and narrower. 

The spines are very small; the ventral one on the median lobe invisi- 
ble. There are only two plates on the penulttniate segment, 

Bgys. — The eggs are v/hite when first laid, but become tinged with 
purple before hatching. They are arranged in two rows ia a very reg- 
ular manner, (Plate VII, Fig- 2, <?.) 

Scale of male. — The scale of f lic male is similar in form to that of the 
female, except that there is but a single molted skin, and the scale is fur- 
nished with a hinge like that described under head of M. citrocola, 

Male.— For figure of male see Plate XXI, Fig, 1. 

jDevolapinent of the insert mid formation of the scale. — Our observations 
show that the development of Glovers scale is up to a certain point 
almost parallel with that of M. eitrieola, and that its failure at that point 
may be abnormal will be seen from what follows, March 27, eggs under 
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observation began to hatch. The young larvae are purplish, with the 
front of the head and the margin of the body yellowish. Most of them 
settled almost immediately, and at two days the cottony excretion had 
covered one-half the insect. At four days it reached beyond the eyes, 
and the larva itself seemed to be more elongated, with the joints more 
distinct. At six days most of them were entirely covered, with the ex- 
cretion extending like two horns at each side of the head. With some 
there were only two or three transverse constrictions of the covering, 
giving them a very peculiar appearance. At seven days the future 
dentate appearance of the abdomen could already be detected through 
the skin, and at eleven several presented every appearance of a speedy 
molt, having pushed themselves forward from the covering. They re- 
mained in this state, however, without marked change, except that some 
secreted a tuft of the waxy threads, which rose erect for two or three 
times the length of the scale, for twelve days more before shedding their 
first skin, which was done at the age of twenty-three days. The molt 
was performed in precisely the same manner as with citricola. Imme- 
diately after the molt the whitish permanent scale began to form. At 
thirty -two days one could begin to distinguish the legs and antennae 
of the future pupae in the males. At forty-four days the first female 
was observed to have east its second skin; the color after the molt is 
white, with the anal segment and middle of the body yellowish. About 
the same time the males became pupae, and at forty-five days the first 
adult male was found. Prom this time up to the age of one hundred 
and two days the female scales were watched daily, but no eggs were 
observed. At this age all either died or were mounted, so the age at 
which the eggs are deposited has not been determined. It may be that 
the non-development in this case was due to the fact that the females 
had not been fertilized. 

Habitat— This is a very common species on citrus trees in Florida 
and Louisiana. It infests the fruit, leaves, and bark of the trees, and 
is usually associated with M\ eUrieoia. It is supposed that it w r as intro- 
duced into Florida about forty years ago by Mr. H. B, Robinson, who 
owned a grove at Mandarin. Mr. Robinson is said to have purchased 
two trees in New York from a ship from China. From these trees the 
insect is said to have spread.* 

Trees which this department received from Europe w r ero badly infested 
by this scale insect. This, however, does not prove the European origin 
of the pest, as it may have been carried there from China. 

MYTILASPIS? PANDANNJ, new species. 
(Plato XX, Figs, land 2,) 

8eale ofJemalc^TM scale of the female is light brown in color, with 
the posterior end paler and sometimes white; the first larval skin is 
naked; the second, which is large, is covered with excretion. The 
shape varies greatly. Some specimens broaden gradually from the first 
larval skin to near the posterior end.; in some the lateral margins are 
more or less curved, so that the scale is broadest at or near the "middle; 
others are suddenly widened near the middle of the second larval skin. 

Females— Thxs body of the female is yellowish; the last segment pre- 
sents the following characters : 

The anterior group of spinnerets consist of four; the anterior laterals 
of nine or ten ; the posterior laterals of ten to twelve. 

. . * Sec Glover, Report Department of Agricxiitrac, 1855, p. 117. 
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There are two pairs of lodes; each lohe is mall 5 the mesal margins 
of the median lobes are parallel; between these lobes is an incision 
extending cephalad of base of lobes for a distance equal to one-half of 
length of lobes. The second lobe of each side is deeply incised 5 the 
mesal lobule is the largest and longest. 

The* plates axe simple, tapering, and longer than the lobes. There is 
one later ad of each of the lobes; one a little less than half the distance 
&om the first lobe to penultimate segment; and one near the latter- 
The penultimate segment usually bears two and the antepenultimate one. 

The spines on the dorsal surface are quite long, and are situated as 
follows: first, laterad of first lobe; second, upon the lateral lobule of 
second lobe ; third, at about two^hirds the distance irom second to third 
plates ; and fourth, at two-thirds the distance from third plate to fourth 
plate* 

Between the first plate and mesal lobule of second lobe is a projection 
of the body as long as the latter, which bears an elongated pore. 

Described from fourteen females and many scales. 

Habitat. — This species was collected by Mr* Trelease, upon Pandan- 
nis, in the Harvard Botanic Garden, at Cambridge, Mass/ 

The scale of this insect varies greatly from the" typical form of Myfci- 
laspis. The species is evidently closely allied to the JO Imi (Bouche) 
as described by Signoret, 

MYTILASPI8 POMOETJM (BouriM). 

THE OYST3SB-SIIPJ;r. BABK-LOUSE 01? THE APPLE. 

(Mato XIX, Fig. 20 

JspullMm pomomm Bourho. Ent. Zoifomg Stetfe (1851), XII., No. L 

MfiUUolm muMjormls of Authors; huh not A. tmekifamia Giudlia Syst. Nafc., 3331, 37 

(1788), which species in font's oiru, 
Aspidiotm pyruH-maltw ItoK Keimieot, (1.854), Acad, Science of Cleveland. 
MyUiaspis pomicoriici* Riley. Fifth Keporfc State Entomologist Missouri, j>. 95. 
AlytUaxpis pomornm (Btmcho). Signoret, Aim. do la 800. End, do France, 1870, p. 98. 

8mU of female.— The scale of the female is longpiiirrow, widened pos- 
teriorly, more or less curved, of an ash gray color with the exuviae yel* 
lowisk Lengt h, 2 wm (.08 inch). 

Female.— The body of the female Ik yellowish white. The last seg- 
ment presents th 0 following characters : 

The anterior group of spinnerets consists of from eleven to seventeen; 
the anterior laterals and posterior laterals each of sixteen to twenty-one. 

The median Mm are large and wide, with the sides parallel; they 
are only about tit .tee-fourths as long as broad; each lobe is narrowed oil 
each side near the distal extremity by one or two notches and then 
rounded. The second lobe of each side is about as wide as the first;, 
and is deeply incised; mesal lobule with mesal margin as long as lat- 
eral margin of the. first lobe, and rounded posteriorly; lateral lobule 
about half the length and width of mesal lobule and similar in shape. 
Third lobe obsolete. 

The plat es are arranged as in M. eitricola; the lateral members of the 
second and third, pairs are shorter and smaller than the mesal. The 
penultimate segment bears two pairs on each side. 

The spines are as in M. eitrieola except that the first dorsal pair are 
not so conspicuous. 

Scale of male, — The scale of the male of this species closely resembles 
those of M. Glover! I and M. eitrieola P being much smaller than that of 
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the female, straight or nearly so, with a single molted skin, and with 
the posterior part joined to the remainder of the scale by atlmi portion 
which serves as a hinge. . 

Male.— I have not bred the male from apple. Its color is described 
by Biley* as being translucent corneous-gray with a dorsal transverse 
band on each joint, and the portions of the mesothorax and meta thorax 
darker or purple gray, and with the members somewhat lighter. 

Habitat.— This is an imported European species, which is common 
throughout the greater part of those sections of the United States where 
apples are grown to any great extent. It is, however, much more com- 
mon in the cooler parts of the country, being replaced to a certain extent 
by Ghimaspufurfurus in the warmer sections. 

There is but a single generation of this insect each year in the North, 
where the eggs hatch in the latter part of May, or early in Juno, and 
two generations in the South. 

This species is said to infest many different plants; but in nearly if 
not every case the opinion respecting the specific identity of the forms 
occurring on other plants with that upon apple has been based upon 
the characters presented by the scale. These characters being insuffi- 
cient to distinguish this species from closely allied forms, it is very 
desirable to confirm these observations. I have, however, found about 
twenty different species of plants infested by one or more species of 
Mytilaspis, which, after the most careful study of structural characters, 
I am unable to distinguish from M, pomorum. The greater part of these 
plants are trees growing in the parks and along the streets of Washington ; 
and if the scale with which they are infested is M. pomorum, it is a very 
remarkable fact that, notwithstanding the abundance of it on these 
trees, apple trees growing in the immediate vicinity are not infested, 
and, too, although the male of M. pomorum is rare on apple, it is not 
at all so on the other plants. The following is a list of the plants upon 
which I have found this form of Mytilaspis : linden, hop-tree, bladder- 
nut, horse chestnut, maple, an exotic Amorpha, water-locust, raspberry, 
hawthorn, currant, Bibes alpenum, Lonioera pulverulent®, ash, elm, 
hackberry, Planera kalcii, willow, poplar, and Yucca 

Genus PAKLATGRIA Targioni-Tozzetti. 

The following are the characters of this genus as given by Signoret: 

"Species of which the scale of the female is long, narrow at. the base, 
then enlarging suddenly ; the exuviae of a rounded oval form." " Four 
groups of pores only." 

"The margin of the anal segment is indented and presents in each 
notch some plate-like scales." "On the upper side near the margin 
two rows of isolated pores." "The scale of the male of the same color 
as that of the female and much smaller." 

Only two species of this genus have been described : P. proteus Curtis 
and P. zizyphi Lucas ; I add a description of a third. A comparative 
study of P. zizypM, P. pen/andii, and two undeseribed species in the 
collection of the department shows that there is very little variation in 
the number of the appendages of the last segment of the female; spe- 
cific characters are to be found in the shape of these organs, and the posi- 
tion of the spines. I have not seen P. proteus. 

u , — , „ . . 4k „„. — i . * 

*Fiffcli Missouri Tfrport, p. 95. 
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BAKLATOBIA PEEGAtf DII, new species. 

PEROANDE'S SCALE. 
. (Plate XI, Fig. 4 ; Plate XX, Pig. 5.) 

Seale of female—The scale of the female varies in form ; sometimes 
at is nearly circular in outline, with the exuviae upon one side; usually, 
however, it is somewhat elongated, with the exuviae at one end ; color « 
of seale, dirty gray; the first skin is naked ; the second is covered with 
a very thin film of secretion, and occupies about one-third of the length 
of the scale; length of scale, 1.6 nua (.06 inch). 

Female.— The female is nearly as broad as long, and varies greatly in 
color; some specimens are almost entirely white, with only the end of 
the body slightly yellow; others are entirely yellow, and some are pur- 
plish, with the posterior end of the body yellow; eyes black. The last 
segment presents the following characters : 
t There are only four groups of spinnerets, each usually consisting of 
eight or nine; but the number in each group varies from four to ten. 

iherc are three pairs of well-developed lohes; each lobe is widest near 
the middle, tapering anteriorly, and suddenly narrowed posteriorly. 
Ihere is a fourth rudimentary lobe upon each side about midway be- 
tween the third lobe and the penultimate segment: this lobe is irregu- 
larly rounded and produced into a papilla at its distal extremity : there 
is a similar lobe on the penultimate segment, cephalad of the posterity / 
plate ot that segment. Connecting the bases of the lobes are crescents* 
shaped thickenings of the body wall, which are in reality the thickened 
margins of elongated pores placed at right angles to the median line of 
the body. There is one of these pores in each of the following places: 
between median lobes; between median and second lobes; between 
second and third lobes; and thero are two between third and fourth 
lobes; also two between fourth lobes and the penultimate segment 

There are two plates between the median lobes; two between first 
and second lobes; and three between second and third lobes. These 
are snmlar m shape, and in each case extend caudad as far as the tips 
of the lobes. Each plate is oblong, with the sides parallel and with the 
distal extremity fringed. Between the third and fourth lobes are three 
plates varying in shape from the form just described to palmate; the 
middlemomberoi this groupis usually as largo as the other twocomb ned 
The thrco plates cephalad of the fourth lobe are usually palmate* The 
three segments preceding the last usually have five or six plates each 
on each lateral margin; these plates are rounded and produced into a 

the last often bears one or two plates also. x h 

Each lobe bears a spine on its dorsal surface; that of the fourth lobe 
is situated near the center of the lobe; each of the others is iiear the 
lateral margin of the base of its lobe/ The spines on the ventral sur! 
face (except the first, which is obsolete) are longer and mow 

?Z B l ih6 ail(1 fourth are eadl situa <*d Trsad of the 

lateral margin ot the first plate, laterad of the second, third and fourth 
lobes, respectively. Each of the three segmentepreS 
bears a conspicuous spine near the middle of each Sal maig^. 

wilfP ^i 00 ?' c l losel; 5 r al i iod of tlie described mei^-Parlatoria vrotma Curtis-tlm 
plates of tlio last sogmout according to the figures and desorihtlnn ^J«^l w 
• difteient form, uoing smooth oa tie mesal SgA 23 Z mSSSSt V * 



• o ; 28 REPORT OP THE COMMISSIONER OF AORllHJLTUKl:;. 

]8gg$. — The eggs and young larvae are purplish. Twenty-seven eggs 
were observed under one scale ; but in another instance the abdomen 
of a female was more than half filled by five eggs. 
' Scaleof the male. — The scale of the male is long and narrow; thelarval 
skin is at the anterior end, and occupies a little more than one-third of 
the length of the scale 5 the lateral margins of the scale are prominent : 
\ the central part is not carinated and is very seldom higher than the 
( sides ; usually, and especially with old scales, after the adult has emerged 
; the central part is depressed, giving that part of the scale posterior to 
the larval skin the form of a glitter. 

The larval skin is grayish yellow, with the central part a very dark 
green ; the excretion is light gray ;' length of scale, l mm (.04 inch). 

Jfafe.-— The male is purplish in color, with the disk of the thorax 
nearly* colorless, with the exception of some irregular publish spots, 
and the sutures, which are brownish ; the eves are largo and very dark'. 
(See Hate XXI, Fig. 8.) 

3 S<35i^t---This species infests the trunk, leaves, and fruit of the citrus 
trees in Florida. It occurs more abundantly on the bark of the small 
imbs than on any other part of the tree; occasionally, however, it very 
- IncMy infests the fruit. Frequently it may befound on Florida oranges 
n the Northern markets, but I have never observed it on imported fruit. 
And as I have not yet found it infesting native plants I can offer no 
uggestions as to whence it came. The scales so closely resemble the 

■ ' _>ark in color that a tree may become very badly infested' before attract- 

«,;.: ng attention. 

; Number of generations per yew. — The length of time occupied by a 
• generation of this species varies greatly, according to the season of the 
year. Thus we observed that in a brood which hatched March 81 the 
, larvae began to molt on the twenty-second day ; the first male pupa was 
observed on the forty-second day ; the second molt of the females began 
on the forty-fifth day; the first adult males were observed on the forty- 
ninth day ; and the females did not begin to oviposit until they were 
more than two months old. In another brood which hatched April 2G 
there were developed females which began to oviposit on the forty-fifth 
, day. And the females of still another brood which hatched June 23 
began to oviposit when only forty-one days old. These observations 
, we made in the breeding-room of this department in Washington. In 
the open air in Florida, the periods arc probably even shorter. 

It gives me great pleasure to dedicate this important swecies to Mr. 
Th.Pergande, whose patient labors, although but little known to the 
public, have done much to advance, economic entomology. 

HORINIA. Targioni-Tozzotti, 

^-^ftlSr^fi^,; includes species of Diaspinae, in which upon the scale of 
'■■0U^$m^-(Mf. one larval skin is visible at the anterior extremity; the 

se^d sMhisiu'esent, but it is entirely covered by secretion. This skin 
V is ;h£rge> edvering the 'insect entirely. Tho scale is narrow at its anterior 
j endf it soon widens, and the sides are parallel throughout the greater 

Mrt of itrlength, The three anterior groups of spinnerets are united, 
1 forming a continuous line. 

j The scale of the male is similar to that of the female, but' smaller. 
Only one species of this genus has been described heretofore-— the 

i 8 . said to be common on 
many plants in hot-houses, and especially upon Areca-anrea o,M 'Phy- 
Uleptws macromrpa. As yet this species' has not been reported from 



this country. We have, however, a very pernicious pest which belong** 
to this genus, and of which. I oiler the following description: 

MORXNIA CAMELLIAE, new species. 
(Plato XI, Fig, 7, scale; Plate XIX, Kg- 4, $ .) 

Scale of thefemale^Tho scale of the female is yellowish brown, with 
the larval skin yellow, and a thin margin to the remainder of the scale 
white. That part of the scald which covers the second skin has a prom- 
inent, longitudinal, central ridge, which is dark brown ; the sides of the 
scale sloping from this ridge are more or less wrinkled* 

Female.-— The f ally-grown female is of a pale yellowish brown color, 
with large irregular lemon-yellow spots. The last segment presents 
the following characters (Plate XIX, Fig. 4, and Plate XX, Fig. 4): 

The anterior group of spinnerets consists of about nine, arranged in a 
single row ; the anterior laterals of about nine each, usually in a double 
row, and continuous with the anterior group ; and the posterior laterals 
of about sixteen, arranged more or less regularly in a double row. 

There are only two pairs of lobes present, and their margins are con- 
spicwusly serrate. The caudal extremity of the segment is deeply 
notched, and th e first pair of lobes is borne by the margin s of this notch- 
The second lobe of each side is deeply incised; the median lobule is the 
larger. 

The plates are simple, slender, tapering, and extend caudad dTthe 
lobes ; there is one laterad of each lobe, and sometimes one on the lateral 
margin of the segment. 

There is an elongated pore laterad of each of the first and second 
plates ; one nearly mid wa y from the end of the body to the penultimate 
segment, and one near that segment. 

There is a pair of spines between the median lobes, which appear to 
he neither ventral nor dorsal. The spines on the dorsal. surface are as 
follows:* one delicate one laterad of anterior portion of first lobe ; a 
larger one post erior to it at the base of the first plate ; a large one on 
the lateral lobule of second lobe ; a similar one about midway between 
the second and third pores, and also one between the third and fourth 
pores. On the ventral surface there are only three spines on each side : 
one at the base of the second plate, and one laterad of each of the two 
lateral spines of the dorsal surface. 

Eggs. — The eggs and young larvae are lemon-yellow. 

Habitat^ r Bm is a; very troublesome pest of the eamelia in the con- 
servatories of this department. It also infests a palm (Kentia bafono* 
riana) and Cyctu revoluta. 

Genus ASTERODIASPIS Signoret. . 

The females of this genus resemble those of Asteroleeaninm Targ,- 
Tozz* Around the lateral edge and upon the dorsum are spinnerets^ 
which secrete a fringe which persists upon the sides but which upon the 
back melts down and forms a continuous whole, which constitutes in 
the old individuals a hard and consistent shield, slightly irridescent, 
which covers the whole insect. When the females have deposited their 
°ggs* the body shrinks up into the cephalic end of the covering so that 

# ?fote that tlift figure of the margin of tliiB segment (Plato XIX, Fig. 4) represents the 
dorsal surface, In all other eases in tiri* report tlie figures of the last segment repre- 
sent the ventral surface. 
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there appears to be only a sac inclosing the eggs, which one would nat- 
urally take to he the body of the female. The male scale is of a long 
oval, with a weak median carina, and showing under the microscope au 
elegant fringe around the edge similar to that of the female scale. 

ASTEKODIASPIS QUERCICOLA (Bouche). 

Adult female.-- Of a dark brown or a clear yellow color, nearly ronnd 
in outline, famished at the anal extremity with a rounded lobule and 
above with transverse striae, which represent the abdominal segmenta- 
tion. Diameter from l mm to 2 mm . 

The skin is covered with quite a large number of tubular spinnerets. 
The circumference of the body is ciliated with a fine radiating fringe 
secreted by openings upon the edge of the body. This fringe is doubie, 
formed of a row of large tubes joined together two by two, secreted by 
double openings, and another row, smaller, secreted by smaller open- 
ings placed below the others. 

These insects are very closely applied to the baric, forming for them- 
selves, in fact, slight depressions, so that it is very difficult to lift them. 
Occasionally, however, one of the yellow scales (in which the body of 
the insect has shrunken up to the end) is slightly elevated at one side, 
perhaps to allow for the exit of the young. On lifting one of the scales 
there remain upon the bark floury marks corresponding to the stigmata. 

¥a?€,—The male scale is of a long oval, l rara in length by 0.6 ram in 
width ; of a clear brilliant yellow with a weak median carina, and with 
a fringe similar to that of the female. ■ * 

The male is brownish yellow upon the head and thorax, and of a 
clearer yellow upon the abdomen, the base of which is a little darker : 
the antennae and legs almost black, the prothorax and mesothorax 
darker than the rest, the transverse band of the metathorax perfectly 
black as well as the eyes. The wings are large and of a transparent 
whitish gray. The abdomen is large and rounded; the stylet is dark 
yellow and M mm long. 

Habitat—Upon the imported oaks on the Department of Agriculture 
grounds at -Washington. Only the females were found and the male 
description js taken from Signoret, The species is not a common one 
m lutrope, but is occasionally quite destructive to an individual tree. 

SUB-FAMILY LECANINAE. 
Genus CEROPLASTES. 

m The species belonging to this genus are furnished with a thick cover- 
ing oi waxy material, which does not, however, adhere closely to the 
rnscct, This covering is formed of layers secreted by the spinnerets. 
Some of the species have tuberosities upon the back which are larger 
or smaller according to the age of the insect, and which entirely disap- 
pear at lull growth, when, from being more or less, flat with tuberosities 
or nuclei with concentric lines, they become smooth and globular. The 
antennae are 0-jointed, the 3d being the longest, (In the larva state 
the 4th and 5th appear as one.) The legs are long. The claw is fur- 
nished with four digitules, of which the two shortest are verv large and 
horn-shaped. * ° 

The male of this genus is not known. 
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OBEOPLASTBS FLOEIDEKSIS, new species. 

THE FLORIDA CEROPLASTES. 
(Plate IV, Pig. 2.) 

Adult female.— Subglobular in form, the point of attachment to the 
twig or leaf being concave. Length from 2.5 mm to 3 n,1 ». Color, when 
naked, reddish brown ; covered with an apparently homogeneous layer 
of waxy excretion, which is usually brownish on the dorsum and dirty 
white towards the edges ; some specimens are irregularly mottled brown- 
ish and yellow white. Antennae 6-jointed, joint 3 nearly as long as all 
■the others together. Legs normal in all respects. The margin of the 
body in the region of the stigmata is furnished with groups of minute 
arrow-shaped tubercles, constricted at the base, and between these 
groups bristle-shaped spinnerets. (We doubt whether these arrow- 
shaped tubercles will prove of specific value, but they are only men- 
tioned by Signorot in two species, C. Vimonii and G. Fairmairii, in the 
former case accompanied by the bristles, in the latter without them.) 

The ^.—Ellipsoidal in form; 0.25™'" loug and about half as wide. 
Color, light reddish brown. 

The neivly-Mtched larva.— Moderately slender; antennae 6-]'ointed, 
joint 6 furnished with a number of very long hairs. Tarsi as long as 
tibiae-; the two digitnles of the claw are slender and but slightly ex- 
panded at the tip ; of the other two tarsal digitnles, the distal one is 
tery short and slender and with but a very slight expansion, while the 
prOximM is long and stout and has the normal appearance. The two 
T&istleg of the pre-caudal lobes are very long, while those of the caudal 
lobes are very short. The color is light reddish brown, with slightly 
^ler legs and antonnae. 

$tow^i of the imcct,—>Th<i young lice are very active, and upon hatch- 
Wg fprend at once in all directions, settling usually in from one-half to 
three^ulirters of an hour, and usually upon the upper surface of the leaf 
th*|mid-rib. While engaged in inserting the proboscis into the 
leaf the legs and antennae are all in motion, but once fixed they are all 
towu,«Mer the body, and the insect appears motionless and member- 
less. Af two dayfe after hatching, two parallel dorsal ridges of white 
secretaW, me©tiHgin front and behind and dentate alongthe inner edges 
pde ; i# ^Mee.* At three days these ridges were plainer 
divided transversely at the middle, and some of the inner dentations 
had grown so as to touch those of the opposite side. Around the sub- 
dorsal porto were hits of white secretion, apparently eight on each 
side, one behind each eye, and a larger one between the eyes. At live 
days the subdorsal spots had increased in size, especially the one be- 
tween the eyes, and the first, second, and fourth thoracic pairs and the 
seventh and eighth abdominal pairs. (There are now seen to be four 
thoracis and eight abdominal pairs of these spofs in addition to the large 
one between the eyes.) The dorsal secretion at this time forms almost 
two conipaet masses, leaving only a very narrow line through which the 
body m w to be. seen. At six days the dorsal secretion had become 
entirety united, and the tufts, as wo may now call them, increased in 
length, the first abdom inal pai r being shortest and the others towards 

*^ e '^?^#*WihoreJweM noticed in a cool breeding-room at Washington; in 
Florida they are probably shorter. 
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the anal end gradually increasing in size. At nineteen days the dorsal 
secretion had formed a compact oval mass, and there were fifteen distinct 
lateral tufts to be seen, seven on each side and one at the point. At 
this stage all the specimens which we have attempted to rear have died. 
Many lived for months without perceptible change, and the conditions 
are probably not favorable for the production of further secretion or for 
the change of the white tufts into the waxy plates which are seen in the 
next stage of growth. 

When the insect has attained a length of from 1.5*™ to 2 mm , it is found 
to be covered with nine irregular waxy plates, the central one very small 
and the six lateral ones larger, of an irregular oval in shape, while the 
cephalic and caudal ones are triangular, the apex of the triangle towards 
the central plate. 2sTear the center of each of these plates is usually a 
small bit of the white secretion (usually larger with the central plate 
than any other). The plates are even at this time not well differentiated 
and, with the increase of the insect in size, the di viding lines become 
lost, the lateral plates extend over the central, until .at full growth the 
wax presents the appearance of a continuous, even <*>vering. At any 
time previous to fall growth, after the plates have been formed, if the 
waxy shield be removed, six very large prominences will be observed 
three on each side of the insect, corresponding to- the six original lateral 
plates. As the body fills with eggs and expands, these tuberosities 
grow less perceptible, until in the old female they are not to be seen at all. 

.The hah>grown specimens are usually dirty yellowish white in color, 
often tinted with pinkish or reddish brown. 

Mod plmU.'-^WML^ihe principal economic importance of this species 
is derived from the fact that it is to be found upon all the different 
citrus plants in different parts of Florida, yet it is also found upon fK 
pomegranate, guava, tea (*), quince, and Japan plum {Biotrites Ja/ponioa). 
I have also found it upon red bay, oleander, sweet bay, verv abundantly 
upon the ga l. berry {Ilex (jlaber), upon the common myrtle! and upon ay, 
encaeeoiis plant belonging t o the genus Andromeda. * 
> %»owmmI-~Thisspecies is treated under the name of Croplastcs rwn 



4.v,,v, w , v. j^. H*em<» jweattuws -several marten differences, the most 
easily noticeable being the small size of the central plate nnd its entire 
disappearance so early in the lite of the insect. With W nisei, accord- 
ing to the figures of Targioni and. Signoret, the central plate is much 
larger than any of the others, and continues so as long as any dividing 
lines can be observed. ' 

From the specific name which I have given this insect it will be seen 
that 1 consider it indigenous. I found it com 



. . , . T ... , - - - - - — - common in all parts of Florida 

winch J. visited, even upon the pine barrens, many miles from any orange 
grove. Moreover, 1 have always found it more abundant upon the gal I- 
borry than upon the orange or any cultivated plant. Mr. Ashniead 
considers it as imported, but his specific identification has undoubtedly 
misled him. * 

The orange-growers cannot expect to free their groves from this insect 
so long as the gall-berry grows about them m abundantly as it does in 
some places. I have always found those bushes growing in wet places 
more extensively infested than others. 
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CEROPLASTES OIEEIPEDIPQEMIS, new species. 

THE BAIiNACLE SCALE. 
(Plate IV, Fig. 3.) 

Adultfemale.— Average length 5 nlia ; width, 4 msn ; height, 4 mm . When 
naked the color is dark reddish brown; the shape sub-globular, with a 
strong spine-like projection at the anal end of the body. The waxy 
covering is dirty white, mottled with several shades of grayish or light 
brown, and e ven in the oldest specimens retains the division into plates, 
although the form is more rounded and the dividing lines by no means 
as distinct as at an earlier age. There are visible a largo convex dorsal 
plate, and apparently six lateral, each with a central nucleus ; the anal 
plate, however, is larger, and shows two nuclei, and is evidently two 
plates joined together. Antennae 6-jointed, and proportioned as with 
O. Moridensis. Legs long; tibiae nearly twice as long as tarsi; digi- 
tules of the claw very large. The other tarsal pair very long and slen- 
der, but with a very large button. The skin is seen in places to be 
furnished with many minute, round, transparent cellules, probably spin- 
nerets (indicated and so called by Signorct in his description of 0, 
Vinsonii), and along the border are small groups of the constricted 
arrow-shaped tubercles mentioned in the last species; but the bristle- 
shaped spinnerets seem to be wanting, as in 0. Fairmairii Targ. 

The efjifB. — Length (M5" nn , rather slender, little more than a third as 
thick as long. Color light reddish brown,' rather darker than the egg 
of C. Floriderms. 

Young larva. — Very slender; dark brown in color; legs and anten- 
nae as with G. Floridensts. 

Growth of the insect. — The growth of the insect and the formation of 
the waxy covering seems to be very similar to that of the last species. 
Soon, after the larva settles the same two dorsal ridges of white secre- 
tion make their appearance, but soon split up into transverse bands. 
Examined on the. fifth day after hatching, a larva showed seven distinct 
t ransverse bauds, the anterior one being in the shape of a horseshoe. 
At the same time the lateral margin of the body was observed to be 
fringed with stiff spines, seventeen to aside. Atnine days the small horse- 
shoe-like mass had extended so as to nearly cover the thorax, and the 
transverse bands had lengthened and widened until they presented the 
appearance of a nearly complete shield to the abdomen, serrate at the 
edges. Fifteen lateral tufts, such, as were noticed in C. Moridensis y 
and such as Targioni figures in the larva of O.rusei (Stud. Sul. coccini- 
glie, Plate 1, Pig. 6) had appeared, though, still small. 

At this stage of growth, as with the last species, all development 
seemed to stop, although the specimens lived on for months, the tem- 
perature in the breeding-room probably not being favorable to the for- • 
mation of the plates. 

The smallest specimen in the collection with, the plates already formed 
measures 2 ,m » long by 2 ,m » wide and X ,,lra high . The color is light brown, 
and the wax has a- somewhat translucent appearance. The dorsal plate 
is seven-sided ; it is truncate anteriorly and pointed posteriorly. Prom 
each angle radiates a. suture to the lateral edge, thus forming seven 
lateral plates, of which, a single, one i« above the bead, while above the 
anus is the suture between two. Through this suture' projects the anal 
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spur. Each plate lias a dark brown patch in its center, and in the cen- 
ter of each brown patch is a bit of the white secretion. 

EaUtatmd fooflplants.—Foand 'at Jacksonville and in Volusia County, 
Florida, on orange, quince, and on a species of J2upatoriwm y often in com- 
pany with G. Floridmsis, although it was by no means so common a 
species. 

Genus PULVINAEIA Targioni. 

The genus Pulvimria is not well defined. It was erected for those 
species' of Lecaninae, in which the females after fecundation secrete 
below and at the posterior end of the body a mass of cottony material 
which forms a nidus for the eggs. 

But one species has been described in this country—the Pulvimria 
inmmeraUUs of Bathvon, a very abundant species in many localities 
upon the maples. It is figured upon Plate XI, Fig. 6. Interesting 
papers upon the species will be found, in the proceedings of the Daven- 
port Academy of Sciences, vol. ii, and in the American Naturalist, vol. 
xii, p. 655. 

Genus LECAUIUII. 

This species includes those species of Lecaninae which arc naked and 
at first boat-shaped, taking on, however, after impregnation very diverse 
forms, from nearly flat to globular. 

Signoret has divided the genus into six sections. 

Those species which we shall consider may be placed in three of these 
sections, which are separated as follows: 
1. Flat; the lobes of the body visible; generally viviparous. 

L. HESPEIIIDIIM. 

I, More or less globular, the skin with dermal cellules; tarsi truly articu- 
lated and antennae ^-jointed L. hemisphaebicum. 

5. Rugose, with dorsal car in ae L. oleae. 

LECAMUM HEM1SPHAEEIC UM Targioni. 

(Plato VIII, Fig. 3 wild 3 a.) 

Adult female. — Shape approaching hemispherical with the edges flat- 
tened. Average length, 3'.5 u,m ; width, 3 mni ; height, 2 mm . The shape 
and proportions vary somewhat according as the scale is formed upon a 
leaf or a twig. Upon the rounded twig it loses something of its hemis- 
pherical form, becomes more elongated, and its flattened edges are bent 
downwards, clasping the twig. In suck cases, of course, its height be- 
comes greater and its width less. The color varies from a very light 
brown when young to a. dark brown, occasionally slightly tinged with 
reddish when old. The oval cells of the skin vary in length from .01 mm 
to ,04 mro , and each ceil contains alarge granular nucleus. The antennae 
are eight-jointed with joints 1 and 2 short and thick; joint 3 is the longest, 
and the succeeding joints decrease gradually in length to joint 8, which 
is longer than the preceding. Occasionally a. specimen is found in which 
joint 5 is longer than i, and I have seen individuals in which this was 
the ease with one of the antennae while the other was normal. The legs 
are long and rather slender; the bristle on the trochanter is long; the 
articulation of the tarsi is very well marked. (This fact has suggested 
to Signoret that the insects of this series are less fixed than their con- 
geners.) The tarsal digitulos are, as usual, two long and two short, those 
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of the claws spreading widely at. summit, and very stout at the base. 
Ihe anal-genital rmg (more easily seen than in the other species we 
describe) is furnished with eight long hairs. The anal plates are trian- 
gular with rounded corners, and are furnished with two long hairs upon 
the disk, and three much shorter ones at the tip. 

The egg.— .The egg is ellipsoidal in form, and 0.15 mm in length. In 
color it is whitish with a yellowish tinge, and is smooth and shining. 

The newly-hatched larva.— The antennae are only 7-ioiuted, and the 
tarso-tibial articulation is hardly marked. 

This bark-louse was first noticed in the orangery of the department 
upon the leaves and twigs. It was also noticed upon various greenhouse 
plants, Disipyrus, Chrysophyllum, sago palm, and Croton variegatum. 
bhortiy after being found here it was received from correspondents in 
California as infesting orange and oleander. During my visit to Cali- 
fornia I found it upon a single orange tree in the yard of Mr. Elwood 
Oooper, near Santa Barbara. 

Actual observation shows the surmise of Signoret as to the locomotive 
powers of this insect to have been correct. We have seen the adult 
insects when removed from their positions crawl back with apparent 

LECANIUM HESPERIDUM Linn. 
(Plate VIII, Fig. 2.) 

Adult female. —Length, 3 to 4»™. Color, yellow, inclined to brown 
upon disk, olten quite dark; shape, elongate oval, nearly flat; smooth 
and shining, with sparse punetures upon the disk ; after death the bor- 
der above often becomes wrinkled radially for narrow space. The an- 
tennae are 7-jointed, the fourth and seventh subequai in length and the 
third but little shorter; 1, 2, 5, ami 6, short and subequai. The lees 
are long and comparatively slender, with the tarsi shorter by one-fourth 
than the tibiae ; t he hair upon the trochanter is very long, and the tarsal 
claw is large; the tarsal digitules are Jong and much widened at their 
extremities ; and also stout at the base. The anal ring is verv small 
and is furnished with six long stout bristles. ' 

Young larvae.— Long oval ; antennae with six joints only, of which the 
third is the longest. ' 

The male of this species has never been found, although it has been 
studiedfrom the time of Linnaeus down. The species is viviparous This 
is the commonest and most widely spread of any of the bark-lice we have 
considered. In the United States we have received it from all quar- 
tern Our note-books show, for example, New York, District of Coluin- 
bia, Georgia, lUorula, Utah, California. All through the Forth it is to 
be found on greenhouse plants, and in the latitude of Washington and 
South it in found the year round on ivies, orauges, and other plants. In 
Europe Signoret speaks of finding it principally upon oranges, both in 
greenhouses and lhthe opeu air, but also states that it is found upon all 
surrounding plants. 

We have no data concerning number of generations each year; in fact 
they are not well marked 7 



wwpnayw wynazw, irora .Leeamum Iwjwi'idum, on orange in Mori 
the second, Com-ys bicdor, from scales on ivy at Washington': and 
third, ■Juwyrtois jtavwj from orange scales in California, 



the 
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LEOAMUM OLTJAE Bernard. 

' THE BLACK SCALE OF CALIFORNIA* 
(Plato VIII, Kg. 1.) 

JL5^/ma^.~DarkbrowB ? nearly bla<5k in color; nearly hemispheri- 
cal in form ? often, however, quite a little longer than broad j. average 
length from 4 mm to 5 mm ; average height 3 mm . Dorsum with a median 
longitudinal carina and two transverse earinae, the latter dividing the 
body into three subequal portions ; frequently the longitudinal ridge 
is more prominent between the transverse ridges than elsewhere, thus 
forming with them a raised surface of the form of a capital H • The body 
is slightly margined j outer part of the disk with many (18-30) small 
ridges which extend from the margin halfway up to center of dorsum, 
Viewed with the microscope, the skin is seen to be filled with oval or 
round cells each with a clear nucleus ; the avera ge size of the cells being 
from .05 mm to ,06 mm in length, while the nuclei average .02 mm in diameter. 
The antennae are long and 8-jointed, the two basal joints short ; joint 3 
longest, joints A and 5 equal and shorter, joints G and 7 equal and still 
shorter, joint 8 with a notched margin and almost as long as joint 3. 
Legs rather long and stout, the tibiae being about one-fifth longer than 
the tarsi. The anal ring seems to bear six long hairs. 

The egg*— Long oval in shape, 0A mm in length, yellowish in color, 

Newly-hatched larvae. — There is nothing very characteristic about the 
young larvae; they are flat, and their antennae are only 6-jointed, 

The black scale is stated by Signoret to be properly in France an 
olive scale, sometimes, however, becoming so common as to occur on all 
neighboring plants also. In California we find it infesting the greatest 
variety of plants, and becoming a very serious enemy to orange and other 
citrus trees. I have found it at Los Angeles on orange and all other citrus 
plants, on olive, pear, apricot, plum, pomegranate, Oregon ash, bitter 
sweet, apple, eucalyptus, sabal palm, California coifee, rose, cape jes- 
samine, Eabrothmm elegans; and elsewhere upon an Australian plant 
known as Bm^haeion 1 and also upon a heath. It preferably attacks 
the smaller twigs of these plants, and the young usually settle upon 
the leaves. 

The development of this species is very slow, and it seems probable 
that there is only one brood in a year. . Specimens observed by Mr. Alex- 
ander Craw at Los Angeles, which hatched in June or July, began to 
show the characteristic ridges only in November. Mr. Craw has seen 
the lice, even when quite well grown, move from twigs which had become 
dry and take up their quarters on fresh ones. 

Although carefully looked for, the males, like those of so many other 
lecanides, have never been found. 

A dark brown bark-louse has been sent me from Florida, on live oak, 
holly, oleander, orange, and one or two unknown plants, by Dr. E. 8. 
Turner, of Fort George, which appears to be identical with Lecaniwn 
oleae. It is ? however, try no means as abundant or injurious in that 
State as in California. 

Natural enemies.— Enormous q uantities of the eggs of the black scales 
are destroyed by the chalcid parasite Tomomm ecMforniea^ described on 

]>• of this report. Particulars na to the work of this parasite are. 

given at the same place, Upon one oeeasion (August 25, 1880), I found 
within the body of a full-grown female a lepidopterous larva, which was 
very similar m appearance to the larvae of the species of BaJcmma 
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described in my last report as destroying bark-lice. The specimen, Low- 
ever, was lost,.and no more have been found since. 

A number of beetles of the genus Latridvm were found under scales 
.which had been punctured by the Tomocera, but probably would not 
destroy the live insect. Many mites were found feeding upon the eggs 
aud young. The infested trees were also swarming with, the different 
species of lady-bugs (Coceviellidae). 

Subfamily COCOINAE. 
Genus KEEMES Targ. Tozz. 
(Plate IX, Fig, 1.) 

The following characterization of this genus is taken from Signoret- 
I>ody perfectly globular or with a slight incision for insertion on the 
twig or branch. On an external exami nation no trace of antennae, legs, 
or even month parts is to be observed, and the insect presents precisely 
the appearance of a gall. 1 J 

Iu the larvae, however, the true characters of the Ooccinae are seen— 
multiarticular lower lip and the absence of the anal plates. The lar- 
val Characters are the ones which have been principally used in the de- 
scription of species as they are easy to find. They (the larvae) are long, 
oval, the abdomen plainly segmented and deeply cleft at the extremity 
except m A. vermilio and K. baiiolae. Upon each segment there are 
,several spinses at the lateral edge and several hairs upon each disk. 
Ahe lateral lobes have each a bundle of spines l and a very long hair 
Antennae 6-jointed, joint 3 longest With all the legs the tibiae are 
shorter than the tarsi With the adult the antennae and legs appear 
natural: but ra very old individuals, which have secreted the homy-cov* 
ermg, the antennae are still present but deformed: so also with the less, 
bat the latter are sometimes .entirely wanting. • 

^The males resemble those of other Ooccinae" and are inclosed in a little 
white felt-like sac. Mead globular, with four eyes 1 and six ocelli m K. 
dmhtmt (th& only species observed by Signoret). The antennae are very 
long, joint ; o longest, joint 10 shortest, and carrying several hairs with 
buttoned _ tips. W ings long. Abdomen long, with a short genital arma- 
ture and two long bristles each side. Legs long, the tibiae longer than 
the tarsi, the latter with a long claw and the four ordinary digitales 
m lhere are in the collection of the department several species belong- 

SS^rSS ® e ? l V h * h r ,M \ V S col3e « i" Florida, Alabama, Louit 
lana, Cal tornia, Kew York, and District of Columbia. For want of time 
f ^ ra « uu r Ie *° characterize these now. The species represented on Plate 
-Us tog. 1 ? occurs on Quereus in California. The onl v North Amer- 
ican species which has. been described is Kerms galliformu Kiley, de- 
scribed in the American Naturalist, vol. xv, p. 482 (June, 1881) ' 

Genus EEIOCOCCUS Targ. Tozz. 

The following characterization of this genus is taken from Signoret • 
bpecies early inclosed in felt-like sae, soon after fecundation and before 
opposition. At the posterior extremity of the sac is a minute opening 
probably tor the exit of the young. The young larvae approach thoS 
kermes m appearance. They are more or hWoval, rounded SSy, 
attenuated posteriorly : the lobes on each side of 'the anal S3 
developed, Upon the back are several distinct rows of spiny tubular 
WmereU; these rows are altered in the adult to a considerable massof 

**'«J A 
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wiwwreU. The antennae are 6-jointed in the female, 7 in the male 
larva, and 10 in the adult male. At the base of the antennae there is in 
some species an elongated tubercle. The males resemble those of 
Bactulamm. Some of the antennal joints are garnished with buttoned 
hairs! The balancer has but a single bristle. The stylet is very short, 

ERIOCOCCTTS AZALEAE, new species. 

THE AZALEA BARK LOUSE. 

Adult female.— Length of sac 3 1 ™ ; width, 1.5 mm , the female herself 
being somewhat smaller. The sac is dense, pure white, and covered with 
protruding filaments of white secretion, especially in the younger indi- 
viduals ; it is nearly oval in form, somewhat pointed at both ends. The 
female removed from the sac is dark purple, almost black; its shape is 
that of the sac, more rounded anteriorly and pointed posteriorly ; its 
color is dark purplish, almost black ; it is almost entirely naked, only a 
very small amount of the cottony secretion occurring on the ventral sur- 
face near anus. The whole dorsal surface is covered with long stout 
acuminate yellow spines, and also between these spines with minute 
pointed tubercles; there are also numerous pores; the underside of the 
bodv is comparatively smooth, bearing a very few of the shorter spines. 
The antennae are 6-jointed, but the bulb when the specimen is pressed 
under the cover glass often -takes on the appearance of an additional 
ioint; mints 1, 2, antV3 are sub-equal in length, joint 1 being perhaps a 
trifle the shortest ; joints 4 an0,5 are less than half as long as 1, and are 
subequal ; joint 6 is nearly as long as 3 j joints 3, 4, and 5 have each one 
or more bristles : joint 6 several, none, however, appearing buttoned at 
tip The tibiae are two-thirds as long as the tarsi ; tarsal digitules very 
long and slender, the claw large and strong. The lower lip is indistinctly 
3-iointed, the basal joint widening slightly, and the final joint triangular; 
there are four or five hairs upon the disk and two at the summit. The 
anal lobes are small, each surmounted at tip by a very long bristle, and 
each bearing dousally three of the long tubular spines, two at base and 
the other on the mesal edge, little more than halfway to tip; there is 
also a bristle on the ventral surface. Anal ring with eight hairs. 

Egos.— Length, 0.27 lUM ; color, reddish purple. We have counted ou 
eggs 'in one sac, and 52 eggs and 12 larvae in another. 

Young larvae.— Color bright carmine, legs and antennae yellowish red. 
The large tubular spines of the adult are present, but in much smaller 
number, and are yellow in color. The antennae are plainly 6-jomted, 
with joint 6 longest. „, 

The half-grown individuals are covered with a shaggy coat ot fila- 
ments precisely similar to that covering the sac. 

The sac containing the male is similar in all respects to that ot tJie 
female, except that it is less than half the size and rather narrower in 
proportion to its length. "So males have been bred. 

Habitat— On the twigs and steins of azalea in the department con- 
servatories at Washington ; quite abundant. 

Natural enemies.— The majority of the specimens of B. azaleas collected 
were parasited by the ehmitl—Goccophagus immawlatus Howard, tie- 
scribed farther on. 
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Genus KHIZOCOCCTJS Signoret. 

This genus was erected by Signoret* to receive an insect (22. gnidii) 
which he found on the roots of Daplne gmdium, and which differs, accord- 
ing to his description, from the species of EHocoogus in ho important 
anatomical character, except in the antennae of the female being 7- 
jointed. The specimens (female only) which Signoret studied were 
naked j but lie had not sufficient material to ascertain if the insect makes 
a sac or not in its most advanced stage. 

During the past year I have studied two bark-lice which, agree with 
the characters given for Erioeoccm, except that the females have 7- 
jointed antennae, and remain naked un til they are fully grown. These 
species I place provisionally in the genus Rhizococcm, and submit the 
following characters, drawn from the species described here, for that 
genus.t 

Genus EHIZOOOOOTJS. 

Antennae of larvae and of the adult female 7-jointed; ano-genital 
ring with eight hairs; tarsi of both male and female each with four dig- 
itals; margin of body of young and of temale in all stages Mnged with 
tubular $$imerets, which are covered with a waxy excretion; adult male 
with single ocellus behind each eye, and a pair of bristles on each side 
of penultimate abdominal segment, each pair supporting a long white 
filament excreted by numerous pores at its base. The fully developed 
female makes a dense sac of waxy matter within which the eggs arelaid 
and the shriveled body of the insect remains ; the full-grown male larva 
makes a similar sae within which it undergoes its metamorphoses. 

BHKOOOCCUS ABATJOAKIAE (Maskell), 

THE NORFOLK ISLAND PINE OOOOtTS. 
(Plate % Pig. la— lg.) 

EHoiwcm wmicarim Masked. Transactions and Proceedings of the New Zealand Insti- 
tute, vol, xi, p. 218. 

.During the summer of 1880, 1 found very common on the Korfoik 
island pine ( Aramark excelsior) growing in open air in southern Cali- 
fornia, a bark-louse, which is probably the species that was described 
m .New Zealand by Mr. Maskell the year previous under the above 
name. • 

When a tree is badly infested with this pest it becomes blackened with 
a black fungus, which. I presume is Fumago salitina, which accompanies 
coccids on orange and other trees. This is often the first indication of 
the presence of the insect which is observed. But when an infested tree 

* Ann ales de la Soe. Ent. d« Franco, 1875, p. mT ~ ■ ~~ ' 

tM. Signoret, to whom I referred specimens of 22. m-ancmim, is of the opinion that 
this species is net congeneric with his Jl. ffiddii, and ho advised toe to establish a new 
genus for the species on araucaria. The mode of life of the two species is certainly 
very different, Jt. gmdti living : on the roots of a plant, and R, araucariae npon the 
leaves; and it seems probable that the former never makes a sae. But until more is 
-f Wt* 01 of 8 . 0ni e. undoubtedly congenio form, and structural differences 
between it and B. arauoame we discovered, I am unwilling to assume the risk of pro- 
posing m unnecessary generic name. In fact the great similarity between the sp^eiea 
doson^hereand those ^lo^ingtoF^eoccnsIead-smeto ^Bevefeatit wSb^^ . 
S+kISS 6 «^.^ ofth»t genus bo an to inelnde species in which the antennae 
ol the female are 7-jomtod, and which are naked in their adolescent staees. The fact; 
that it is sometimes difficult to decide whether au antennae is 6-iointetl or 7-iointed 
(see description ot E, asalme) confirms this belief. r J jwuw* 
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is carefully examined, numerous white coeoon-like sacs containing the 
ilill-^rown insects may be seen closely applied to the sides or bases of 
the leaves. Frequently these sacs are so massed at the ends of the twigs 
that the bases of the leaves are completely covered. The immature 
insects are not so easily seen with the unaided eye, as they differ but 
little in color from the tree. They are greenish yellow, and are usually 
to be found in the angles formed by the bases of the leaves. The larvae 
of both sexes and the adult females are similar in form (see Plate X, Fig-. 
lb.) The posterior end of the body is furnished with two prominent 
lobes, each terminated by a long hair. Between these lobes there is a 
conical mass of white waxy matter projecting backwards. The margin 
of the body is fringed with a row of tubular spinnerets. These spinnerets 
are more numerous on the adult female than on the larva ; in both stages 
eaeh one is covered with waxy matter, which often extends beyond the 
end of the spinneret Excepting these filaments and the caudal tuft, but 
little excretory matter is to be seen; so that although the insect resem- 
bles a mealy bug in the form of its body it differs greatly in appearance. 
The female when full grown measures 2S am (.09 inch) in length. When 
the female is ready to lay her eggs she excretes a cocoon-like covering 
to the body, composed of white waxen threads (Fig. 1) . This sac is dense 
like felt, but easily torn; it is open on the middle line of the ventral 
surface or very much more delicate on that part. It adheres to the tree 
quite firmly, remaining where excreted after the death of the insect. 
As the eggs are laid, the body of the female shrinks away, making room, 
for them, and finally it becomes a very small pellet in the anterior end 
of the sac, the remainder of the space being filled with eggs. These are 
light yellow in color. When the male larva is ready to undergo his 
metamorphoses, he secretes a covering to his body resembling the sac 
excreted by the female, except that it is very much smaller,' measuring 
only 1.33 ™ m (.05 inch) in length (Fig. 1). From this sac the adult insect 
emerges as a delicate fly-like creature, with two large wings and a pair 
of long waxen filaments projecting from posterior part of the abdomen; 
these filaments are very conspicuous, being white and longer than the 
body of the insect, (See Plato X, Fig. la.) 

Color of body white with many irregular brown markings. 

I have not sufficient data to ascertain the number of generations of 
this insect each year. August 27,1 found specimens in all stages of 
development, 

KHIXQCOCCUS QUEBOUS, new species. 
(Plato X, Figs. 2,2 a and 2 h ) 

Female.-- The tubular spimerets are more numerous than in ii. arauca 
rkte; and are not confined to the margin of the body; but are distrib- 
uted irregularly over the dorsum. They vary much in size and are curved 
and acuminate (Fig. 2 a). Tarsi less than one-half as long as tibiae. 
Hair on trochanter nearly as long as femur. 

Malc.—I have only one specimen, which is much shriveled ; this re- 
sembles R araueariae except that the ocelli are placed farther caudad of* 
the eyes than in that species. 

Described from 17 9 1 $, and very many larvae, all mounted in balsam. 

Habitat. — On scrub oak at Rock Ledge, Fla. ; upon gall-berry, oak, 
and grass at Fort, George, Fla. (Dr. R. S. Turner). The sacs (Fig. 2) of 
this species, of which I have very many specimens, very closely resemble 
those of E. araueariae. The sacs of the female are all large, indicating 
that the species is naked till full grown. 
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* Genus DACTYLOPIUS. 

To the genus Daetylopius belong the insects commonly known as 
mealy bugs. The antennae of the female are 6-jointed in the larva, and 
8-jointed in the adult ; the m ale larva has 7-jointed antennae. The tarsi 
are furnished With four digitules and the anal ring with six hairs. 

DAOTYLOPITTS ADOMDTJM (Linn.) Signoret. 

THE COMMON MEAXY TtV&, 
(Plate XI, Fig. 1, 1 — , id.) 
Coccus adanidumJAiva, Syst. ]S T at. (1767), 740,4. 

Dactylopiw adonidim Signoret. Aim. de la Soe. Eat. do France, 1875, p. 306. 

Under the specific name of adonidum have been classed the various 
species of "mealy bugs," common in green-houses throughout the civil- 
ized world. It would be difficult, if not impossible, to determine bevond 
a doubt the particular form to which Linneus gave this name, more than 
one hundred years ago. Consequently the best course to follow is to 
accept the conclusions of Signoret, who has given this genus the most 
careful study that it has yet received. The following is the description 
ot the species to which he applies the name given by Linneus : 
_ The. female is 2%™» to 3™ (0.1 to .12 inch) in length, and 1.5»» (.06 inch.) 
m width ; white, a little yellowish, with a brown band upon the middle 
ot the back, the legs and the antennae a little brownish, powdered with 
a great quantity of floury matter secreted through pores scattered over 
the body; in addition to this, each lateral lobe or segment presents a 
secretion which forms a border of woolly appendages around the body 
varying m length; those near the posterior end of the body are longer, 
and tour at the. abdominal extremity are very long; the two internal 
ones are longest, equaling and sometimes Surpassing the length of the 
potty, lhe antennae are composed of eight points, of which the eighth 
is the longest, and the third and the second, fourth and fifth the shortest 
1M « ot Mtial length j sixth and seventh a little longer than the fourth 
ana mtti. lhe ant ennae arc slightly pubescent, especially at the sum- 
mit of each joint. The legs are quite long, slightly pubescent, the tibia 
twice as long as the tarsus ; claw strong and long, with the digitules 
slender and furnished with a very little knob. The abdomen presents 
upon the suture of the first and of the second segment and upon the 
median line a cicatrice more or less visible and more or less rounded* 
upon the suture of the fourth and fifth, on each side, nearer the margin 
than the median hue, an oblong cicatrice; upon each segment, a great 
quantity of pores in the form of rounded points and some scattered 
hairs. Mch lateral lobe presents a space with rounded pores, then two 
conical spines more or less strong; this is the apparatus secreting the 
cottony matter of which is formed each lateral appendage; the lobes of 
the extremity of the body have many more pores, and the conical spines 
are much larger; a little lower down arise" two hairs, one of which is 
largo; around these is condensed the secretion furnished by the pores, 
lhe anal ring is very large, dotted, and his six quite long hairs. 

lhe larva, varying m size according to its age, is more flat, of the 
same elongated form, and of the same color, but differs in the antennae, 
which have only six joints. Other individuals, of a uniform shape and 
more elongated, have 7-jointed antennae; these are the males thieh are 
to undergo another molt, which very often is indicated by the rolling 
up of the oval setae and sometimes by the future antennae and legs* 
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which are already indicated within the members of the larva. In this 
type the tibia is hardly one-third longer than the tarsus. 

The wide we bred from larvae with 7-joiuted antennae; in order to 
undergo their metamorphoses, they form little cottony sacs. The adult 
is long, of a brown, neither yellow nor red, with the segmentations paler. 
As it becomes older it grows darker, especially upon the head and the 
corneous pieces of the thorax. The wings are long, largely rounded, of 
a gray more or less deep, reddish towards the side. The poisers are long, 
yellow, with a single bristle hooked at the extremity. The prothorax is 
long, rounded upon the sides, straight in front, rounded behind, with a 
black arc upon the mesothorax. The abdomen is long, terminated by a 
rounded armature, thick, presenting some hairs. The lateral lobes of 
the last segment present two long threads of white cottony matter, 
secreted by'numerous rounded pores; in the middle of each lobe are two 
long hairs' and one smaller, around which the matter is condensed; the 
lobes above present much smaller ones, with two or three rounded pores. 
The head is thick, in the form of a ball a little truncated in front, more 
convex below than above, and pubescent, except upon. the pigmentary 
circle of the ey es and ocelli. We have not determined exactly the num- 
ber of the ocelli, which we think is four. The legs are long, with a large 
tarsus, flat, pubescent, presenting a very long and narrow claw. We 
have not been able to see the digitules of the claws. As to those of the 
tarsi, they are not larger than ordinary hairs with a very little knob at 
the extremity. 

We have reproduced the figures of this species given by Dr. Signoret 
(Plate XI, Fig. 1). 1, lateral lobe of the extremity of the abdomen of 
the female; l a, antennae of the female; 1 b, antennae of the male; lo, 
leg with the four digitules of the female; 1 d, the anal ring with six hairs. 

I> ACT YLO PIUS DESTRTJOTOE, new species. 

THE DESTRUCTIVE MEALY BUG-. 
(Plato XI, Fig. 3, $ ; Plato XXII, Fig. 2, $.) , 

Adult female, — Length, 3.5 mm to 4 nMn ; width, 2 mTO . Color, dull brown- 
ish yellow, somewhat darker than with 1). longijilis; legs and antennae 
concolorous with body. The lateral appendages (seventeen on each side) 
are short and inconspicuous and are subequal in length. Upon the sur- 
face of the body the powdery secretion is very slight. In spite of the 
small size of the filaments, the spinnerets and the supporting hairs are as 
numerous and as prominent, or nearly so, as iu I), longifdis; those upon the 
anal lobes being especially long. Antennae 8-jointed; jointSis thelon'gest 
and is twice as long as the next in length, joint 3. After 3, joints 2 and 
7, subequal, then 5 and 6, joint 4 being the shortest. The tarsi are a 
little more than half the length of the tibiae and the digitules are as in 
the preceding species; claws strong. 

Egg.— Length, 0.25 lum ; shape, rather long, ellipsoidal; color, light 
straw-yellow. 

Young larm.-~ Bather brighter colored than the egg. Antennae 
6-jointed with the female, with the same relative proportions as in the 
preceding species, Tarsi considerably longer than the tibiae. The 
lower lip is large, conical, and reaches almost to the posterior coxae. 

Malc.-^fljmgih, 0.87 mw ; expanse of wings, 2.r> i,,m . Color light olive- 
brown, lighter than in following species; legs concolorous with, body; 
antennae reddish; eyes dark red; bands darker brown than the gen- 
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era! color ; anterior edge of mesoseutum and posterior edge of seutellum 
darker brown, Body, as will be seen from measurements, rather small 
and delicate compared with the size of the wings ; head small, with 
almost no hair; antennae 10-jointed, joints 3 and 10 longest and equal ; 
joints 2, 6, 7, 8, and 9 nearly equal and considerably shorter than 3 and 
10; joints 3 and 4 subequal and a trifle shorter than the following 
joints* The lateral ocelli are each just laterad of the center of the eye, 
and not at its posterior border, as in the following species. (This, how- 
ever, is a character which will not hold with specimens long mounted,) 
Prothorax short ; legs sparsely covered with hairs ; tarsal digitules ex- 
tremely delicate, and the button is very difficult to distinguish; we have 
been unable to discover a trace of the pair belonging to the claw. The 
anal filaments and the supporting hairs are similar to those of the fol- 
lowing species* 

This species is readily distinguished from I), longifilis by the short- 
ness of the lateral and anal filaments in the female,' Indeed, for con- 
venience's sake, we have been in the habit of distinguishing them as the 
mealy bug with short threads and the one with long, The life-history 
of this species differs quite decidedly from that of 1). longifilis^ in that 
true eggs, which occupy quite a long time in hatching, are deposited. 
The female begins laying her eggs in a cottony mass at the extremity of 
her abdomen-, some time before attaining full growth, and the egg-mass 
increases with her own increase, gradually forcing the posterior end of 
the body upwards until she frequently seems to be almost standing on 
her head. The young larvae soon after hatching spread in all directions 
and settle — preferably along the mid-rib on the under side of the leaves, 
or in the forks of the young twigs, where they form large colonies, closely 
packed together* As men tioned in t he description, they are only slightly 
covered with the white powder, and many seem to be entirely bare, with 
the exception of the lateral threads. 

Habitat — This species is very abundant upon almost every variety 
of house-plant in the department green-houses, but especially so upon 
the Arabian and Liberian coffee-plants. On these plants they were 
found, curiously enough, in small pits or glands on the under side of 
the leaf, along the mid -rib. Almost every pit, of which there is one at 
the origin of each main vein, contained one or more young mealy bugs, 
and the larger ones whole colonies. The name destructor is, however, 
proposed for this insect from the damage done by it to orange trees in 
Florida, especially at Jacksonville and Micanopy, where it is the most 
serious insect pest of the orange* 

Natural enemies.-JShe Ohaleid parasite, Encyrtus inquisitor Howard, 
described in this report, was bred from a specimen of this mealy bug 
collected at Jacksonville, Fa, A. small red bug was observed by myself 
and several of our correspondents to prey upon the mealy bug. The lar- 
vae of another species have been found, but the mature form has not been 
obtained* These last have the faculty of changing color quickly from red 
to brown. 

The very curious larvae of a lady-bird beetle, known as Scymnm biocu* 
latitB, were found feeding upon the eggs of the mealy bug at Orange 
Lake. These larvae mimic the Dactylopii so closely that they might 
easily be taken for them. They are covered by a white secretion* and 
fmm each segment exudes a white substance which forms long filaments 
like those of the mealy bug. Removing the powder the larvae are seen 
to be yellow in color, with two roundish dusky spots on the dorsum of 
each thoracic segment. Each segment of the body is furnished laterally 
with one long bristle and a number of small ones. 
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DAOTYLOPIXJS LONOIFILIS, new species. 

THE MEALY BUG WITH LONG THREADS. 
(Plate XI, Fig. 2, ?; Plate XXII, Fig, 1, <?.) 

itt female.— Length, 4 mm to 5 intD ; width, 2 mm . Color very light dull- 
yellow^ legs and antennae a trifle darker. Body rather sparsely covered 
with a whitish powder. The lateral appendages, numbering seventeen 
on each side ? are long, the two posterior ones" on each side very long— 
equaling if not surpassing in length the whole body. Antennae 8- 
jointed; joint 8 longest, then 3, and then 2, the difference feeing slight; 
joint 5 is next in size, and 4, 6, and 7 are nearly if not quite equal. The 
tarsi are only one-third as long as the tibiae. " The lour tarsal digitules 
are present and are knobbed ; those of the claw are short and thick 
(although by no means so much so as in Lecanium), and the others very 
slender, and with a very delicate knob. Antennae, tarsi, and distal ends 
of tibiae quite hairy. Along the lateral edge of the body are many 
tubercular spinnerets, in which large tubes can be seen running to the 
tips. Below these spinnerets, on each lobe* is a pair of sharp conical 
spines, and several longer or shorter hairs. The conical spines upon 
the last two segments are much larger than those -upon -any other. The 
anal lobes bear each a long hair. The anal ring is prominent, and 
bears the customary six large tubular hairs. 

Larva*— In color Similar to the adult. Antennae 6-jointed, the sixth 
joint longest — as long as the three preceding joints together; the others 
short and subequal. In the male larva the antennae are 7-jointed. 
The tarsi somewhat longer than the tibiae. 

Male^Wing expanse, 2.C inm ; length of body, 1.3 mm . Color light 
olive-brown; antennae and legs darker brown; band slightly darker 
than the general color ; anterior border of mesoscutum and posterior 
edge of postscntellnm dark brown; eyes dark red; wings slightly 
dusky, with a iaint bluish tinge. Body long and stout; head large, 
and strongly pilose behind the eyes. Antennae 10-jointed ; joint 3 
longest, joint 0 next; joint 10 a trifle longer than 9, and about the 
same length as 7 and 8. Prothorax very long; legs very hairy; only 
two tarsal digitules are to be seen, those of the claw being rudimentary ; 
they are short, very delicate, and with an extremely delicate button. 
Anal lobes each with long filaments, which, when the wax is removed 
shows two long supporting hairs and one short oxifc. The visible ocelli 
are seen just behind the lateral angle of the eye, on each side. 

This species is one of two which are very common in the department 
greenhouses, and seems to be more abundant upon the ferns and the 
plants of the Euphorbiaceous, genus Crotm, than upon any, others. The 
female is very active when disturbed, and is not found with the cottony 
egg-mass to be seen with many species of Daetylopius. The young is 
born enveloped in a thin pellicle or pseudovum, which splits a few moments- 
after birth and allows it to escape. The female surrounds herself with 
the cottony material, and the young cluster around and under the 
mother for some time. The growth is evidently quite rapid, and individ- 
uals of all stages are to.be found at almost any time. The male larva, 
some time before pupation, forms for itself a little cottony sac or cocoon, 
in which it undergoes its transformations. 
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Genus PSEUDOCOCCUS Westwood. 

This genus is very near JDaciybpius, and nearly all the characters are 
identical. In the adult female, however, the antennae are 9-jointed, 
those of the female larvae being 6-jointed and of the male larvae 7- 
jointed. The tarsi are not provided with the customary long digitizes 
except in Pseudoceus liederae. 

PSEUDOGOCCUS ACERIS (Geoffrey). 

This species, stated by Signoret to be one of the most common in 
France, would seem to be comparatively rare in the United States. It 
has been collected by Miss Emily Smith on maple {Acer saccharinum) at 
Peoria, 111., and forms the subject of quite an extensive article by her in 
the North American Entomologist, vol. 1, p. 73 (April, 1880). She also 
notes its occurrence at Lancaster, Pa., where it has been collected by 
Dr. Bathvon. The following description of the species is compiled from 
Signoret and Miss Smith : 

Adult female.^ Color, bright yellow (Smith), reddish yellow (Signo- 
ret). Length from 4 mM to 5 m,a . Shape, rounded oval, as large behind as 
in front. The dorsal integument is smooth, with the divisions into seg- 
ments obscure j it is idled with spinnerets in the form of pores, and is 
also furnished with many delicate hairs, especially numerous upon the 
median part of each segment and at the extremity of the abdomen. 
The antennae are long and delicate, 9-jointed, second and third longest, 
the others diminishing in size and length except joint 0, which is longer 
than the preceding joint and acuminate at tip. The under lip is long, 
acuminate at tip, which is furnished with many hairs. The tibiae are 
nearly three times as long as the tarsi. The tarsal claws are rather short 
and toothed on their inner side, sometimes truncate at tip ; there are only 
two digitules, those of the claw, the Others being only simple hairs. The 
anal genital ring is large, punctated, and supports six quite long hairs. 

The egg is light yellow in color when first deposited, later becoming 
yellow brown." Dimensions given by Miss Smith, 5 mm ~C mm long, and 
3«u»_4«m, W i<je ; probably 0.5""" to 0.(i ,um x O.S mw -i)A mm . 

The young larva.— Color, reddish yellow j shape, elongated oval, nar- 
row behind. Antennae 6-jointed, joint 6 as long as the three preceding , 
joints together. The lower lip is 2-jointed. The body is surrounded 
by a series of spines and upon the disk of each segment is series of eight 
tubercular »})inneret% with which alternate short hairs ; in front of the 
head between the eyes are several longer hairs. The anal ring with six 
hairs j the lateral lobes large, each with one very long hair and several 
shorter ones. The tarsi a third longer than the tibiae. 

The male larva is red and has 7-jointed antennae. 

The male. — Color, red ; anteunae, 10-jointed; joint 1 short and stout; 
joint 2 twice as long as 1 ; joint 3 three times as long as 1; joints 4 to 10 
similar in size and" form, decreasing slightly in length. Legs hairy; 
tarsi one-half as long as tibiae. Anal filaments longer than all the rest 
of the insect. 

Genus COCCUS. 

In general appearance the genus Coccus resembles the foregoing 
considerably, but may be distinguished by the following characters: 

The antennae arc 7-jointed with the adult female, 6-jointed with the 
female larva., and 5 jointed with the male larva. The legs are very 
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slender. The anal ring is destitute of hairs. The eyes are smooth 
and there are two ocelli, this last character separating the genus 
from the following divisions. 

COCCUS CACTI. 

THE COCHENILLE INSECT. 

The following description is taken from Signoret: 

Adult female. — Dark reddish brown in color. Prom 6 mm to 7 mm long, 
4 mm wide, and from 2 wm to 3 mm high. Covered with a large quantity of 
white cottony powder; when this substance is removed it is seen to he 
strongly segmented, prismatic in form, in consequence of a dorsal 
carina, especially visible in dried specimens, and truncate behind, 
which gives it the form of a lance-head. The antennae are short, coni- 
cal, 7-jointed, the four basal joints short, thicker than long, joint 5 as 
long as thick, joint 6 a little longer, with a whorl of short hairs, joint 7 
as long as the two preceding together, with ten or eleven short* hairs. 

Larva. — In the newly-hatched female larva the antennae is 6-jointed, 
slender, joint 2 very short, 3 longer, but it soon becomes deformed and 
thick, even in the larva state. There are other larvae in which the 
antennae only seem to show five joints, the second having blended with 
the third; there is also another type of larvae which show only five 
joints. These differences indicate different states, either of the newly- 
hatched larvae or of the female or male larvae. For these last we take 
those in which the legs are very slender and the. antennae of which, 
een upon the cast skin, show a very short basal joint, a second five 
times as long, the third and fourth short, and the fifth longest of all 
and a ittle slenderer. 

The legs also vary according to the age and sex. In the old individ- 
uals they become short, thick, and often with very indistinct joints; 
when not deformed they are generally thick, with the tarsi longer than 
the tibiae in the larva, and almost as long in the old female. In the 
male larvae the legs are slenderer, with the tarsal claws very long and 
accompanied by the four-buttoned digitules. The skin is smooth/ with 
groups of spinnerets here and there and a few scattered hairs. The 
newly-hatched larva is oval, larger before than behind; the antennae 
and legs are long; upon the lateral edge of each segment are two spines, 
a line of hairs each side of the median line, and a group of spinnerets 
near the lateral spines; between the double median line and the lateral 
spines is another simple line of short hairs. 

Mate*— The male is of a reddish yellow, darker upon the head and 
thorax, with brown legs and antennae, and light gray wings. The head is 
thick, rounded, acuminate between the antennae, with four smooth eyes 
and two ocelli. The antennae are 10 jointed, with the fourth, fifth, and 
tenth longest, all joints furnished with a short pubescence, the hairs of 
which appear truncate; at the tip of the fifth and last joints is a much 
longer pubescence formed of buttoned hairs; joints 1 and 2 almost 
smooth, showing but one or two hairs (this is a character seen in no 
other genus). The legs are very long, with a sparse pubescence formed 
of little hairs scattered over the disk and upon the sides; the tarsus is a 
third shorter than the tibiae and furnished with two very long digituks; 
the claw is very slender and very long, with its two digitules extending 
a little beyond it. The abdomen, paler in color, is furnished upon each 
side with a transverse line of small hairs; the lateral lobes of the 
extremity each with a protuberance covered with many spinnerets, and 
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at its end furnished with three hairs which support the waxy matter of 
the two caducous filaments, which are twice as long as the body of the 
insect. Between the two filaments is the copulating armature, composed 
of a very large tubercle, accompanied by a stylet shaped like a ven- 
trally curved claw. Upon the middle of the abdomen is sometimes seen 
a small brown spot which forms a longitudinal band. Upon the pro- 
thorax anteriorly is a darker transverse band as well as upon the meso 
and metathorax, and sometimes three longitudinal bands from the neck 
to the metathorax. Ventrally, the framework of the sternum is browner. 
Although several individuals have been examined, we (Signoret) have 
never seen any balancer. The wings extend for a third of their length 
beyond the abdomen, and are widely rounded at the extremity: the 
nervures are brownish yellow with a reddish tint towards the body. 

The cochenille insect of commerce, although an indigene of Mexico, 
has been imported into various other countries and is cultivated notably 
m the Canary Islands, in Algiers, and in Spain. Specimens from China 
seem, according to Signoret, to be but varieties of this species. Speci- 
mens of what is probably this species were collected by Dr. B. S. Turner 
at Fort George, Fla., upon a yellow flowering cactus ; 'species unknown. 

; Genus ICERYA Signoret. 

. Antennae 11-jointedj body covered by a cottony matter of several 
shades of color and, with a secretion of still longer filaments. Skin 
with rounded spinneret* and with long scattered hairs. Antennae of 
•nearly the same size throughout their whole length and with a long 
pubescence. The digitnles of the claw elongated and buttoned; of the 
tarsus as simple hairs. Genital apparatus terminating in a tube in- 
ternally with a reticulated ring like a sphincter and without hairs at its 
extremity. Antennae of the larvae 6-jointed with a very long pubes- 
cence, and with four hairs upon the last joint much longer than the 
others. Lateral lobes of the extremity of the abdomen with a series of 
three very long, frequently interlaced bristles. 

ICEBYA PURCHASI Maskell. 
(Plate IX, Fig. 2.) 

Midtfmwle.~-Lmgbh 4™° to 8 m ». Color dark orange-red, legs and 
antennae black, dorsal surface more or less covered with a white or yel- 
lowish-white powder. The large egg sac is tinged with yellow and is 
longitudinally nbbed; it is a little longer than the whole body of the 
insect, and is filled with a loose white cottony mass containing the 
eggs. Over the whole surface of the body the skin is filled with circular 
mnereu, each containing several openings; body clothed with short 
black hairs, dense at the margin of the body, forming tufts, and absent 
from the ventral side of the abdomen. Tarsi two-thirds the length of 
the tibiae; digitnles of the claw very delicate and slender, and but- 
toned at tip. ' 

Eng.— Red in color, true oval in shape, 0.7 mm long. 

Newly hatched larva.~~ Beddish, inclining to brown in color. Anten- 
nae 6-jomted, joint 1 short and thick, joints 2, 3, 4, and 5 longer, alen» 
derer, subcylmdrical, and subequal, joint 6 larger and club-shaped, 
Jihere is sometimes an additional joint between 5 and 6.) AD the 
joints except 1 with a few hairs ; joint 6 with several, of which four 
are very long. Legs long and slender; tibia and tarsus with several 
long hairs j tligitules of the tarsal claw .proportionately much larger 
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than in the adult, bent like Looks, and buttoned at tips; tarsal di<d 
tules represented by simple hairs. The six anal bristles are very Ion* 
and conspicuous, each arising from a quite prominent tubercle. Six 
longitudinal rows of spinnerets are seen upon the dorsum, two' rows 
sublateral and the other four more nearly in the middle. These rows 
soon become confused, and are no longer distinguishable after the 
larvae have become somewhat grown. Alternating with the spinnerets 
are rows of hairs. 

As the larva grows its appearance gradually changes. The outline 
still oval, becomes more irregular, and its color is of a darker red' 
nearly brown. The six anal hairs become shorter until they are indis- 
tinguishable from the other hairs of the body, which become 'more abun- 
dant, especially on the abdomen, where the lateral tufts of the adult, 
begin to appear early. 

The young larva soon begins to excrete tufts of a yellow waxy matter 
along the dorsal surface of the body and the lateral margins. "The ex- 
cretion on the dorsum consists of four pairs of large tufts, while alon<* 
the margin is a simple row of poorly defined smaller tufts. Between 
the dorsal and lateral excreted masses the body is naked, thus leaving 
on each side a bright red line, which contrasts strongly with the yellow 
excretion. Ventral surface of the body naked. From a row of lar^e 
^innerets, around the lateral edge of the body, project long delicate 
semi-transparent filaments, and from between the posterior pair of dor- 
sal tufts there projects a long white waxy filament (often 10 row or more 
in length), on the end of which is usually a drop of clear fluid. This fil- 
ament is very brittle, so that a slight jar will cause nearly every one on 
■a tree to break. 

The insects seem first to settle upon the leaves, preferably along the 
midrib, and afterwards to migrate to the twigs and brandies, or even 
the trunk. 

Habitat — I found this species first during the summer of 1880, in a 
grove o 130 lime trees, owned by Mr. W. W. Stowe, at Santa Barbara, 
< a I. iho trunks and limbs were in many cases so completely covered 
as to appear white, the loaves were turning-yellow, and the" tree was 
apparently dying. They had spread to surrounding orange orchards, 
and I learn t ins year from Mr. 0. W. Collin, of the same place, that thev 
are spreading with amazing rapidity. 

It seems probable that it is an Australian species. The specific name 
which we have adopted was given this insect bv Mr. Masked, in the 
Crans. and Proe. New Zealand lust,, vol. xi, p. 221. It was found on a 
hedge of "Kangaroo acacia," in Auckland, New Zealand, in great num- 
bers, but upon that single hedge alone. 

It is the same insect spoken of by Professor Rilev, in the department 
report for .1878, under the name of Dorthesia char'acias Westw., where 
lie stated that it had recently been imported into South Africa from 
Australia, and had become such a scourge as to attract, the attention of 
the .government. The first published notice of its appearance in this 
country which we have been able to find is in the California Agricultur- 
ist and Artisan for December, 1877, by Dr. A. W. Saxe, of Santa Clara, 
who stated it as his belief that the pest was originally brought from 
Australia on some plant;? imported by Mr. George Gordon, of Menlo 
1 ark, in 1SGS: and that it spread all along the coast counties. In the 
same article a letter item .Dr. H. Bohr, of San Francisco, identifies it as 
a species of Dorthesia. 

Dr. Ilageu, of Cambridge, Mass., informs me that he has seen the 
same species in green-houses at Cambridge. 
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Genus ORTHEZIA Bosc. 

Adult female.*-* Antennae 8-jointed, joints 2 and 8 longest, then 3, 4, 
and 5 almost equal) then 6 and 7 smaller and subequal, joint 1 thick 
and short, as wide as long. Legs of medium size, with the tarsi nearly- 
half the length of the tibiae. Claw medium, with a small hair at the 
base on each side ; no digitules on the tarsus. The body is of an elon- 
gate oval, strongly rounded behind, constricted in front, emarginate at 
the base of the antennae, rounded at apes, anal-genital ring large and 
with six hairs. The whole body in all stages covered with a calcareous 
laminated secretion, which, with the adult female,, becomes more elon- 
gated posteriorly and forms a sac containing the e$gs mixed with a fine 
down. Later, when the young are born, they remain in the sac until 
they have themselves secreted a sufficient amount of the lamellar mate- 
rial to cover them. This secretion is formed by hair-like spinnerets, 
scattered in considerable number over the whole surface of the body, 
and much more abundant in the perfect insect than in the larva. 

Newly-hatched lama.— Elongate oval, rounded in front, narrow behind. 
Antennae 6-jointed, joint 6 longest, a little longer than 4 and 5 together; 
joint 3 next to the longest. Legs and mouth parts well developed, the 
latter extending beyond the anterior border and having the appearance 
of being upside down. 

Female larva. — Longer, with the sides more nearly parallel. Antennae 
7-jointed, joint 7 very long, joint 3 next, joint 4 shortest ; joint 7 ends in 
a short obtuse hair and bears eight- short spine-like hairs, and, near 
the middle, a stronger obtuse hair. The legs are as usual, tarsi almost 
almost as long as tibia;, pubescent. 

Male larva.— What we consider (with some doubt, however) to be the 
male larva, is rounded, oval in shape, and is remarkable tor the peculiari- 
ties of its antennae. The basal joint is very large and very long, and at - 
its tip the rest of the antenna makes a bend. .Joint 13 is almost as* long as 
1 but much slenderer, and bears four hairs upon its distal end and two 
smaller ones upon its disk ; joints 3, 4, 5, and 6 are smaller and subsequal, 
each one broadening at' tip and bearing two small hairs; joint 7 is the 
longest of all, is a little bent, bears a very long hair at the tip, a little 
below it is a much smaller one, and two on each side. 

The mate.— Very long, with multiple eyes. The antennae are vorv 
long, filiform, each joint up to 9 with a swelling at tip; joints 1 and 2 
very small, 3 very long, 4 to 8 a third shorter, subequal, 9 shorter still : 
all joints -with a short pubescence. Thorax very long ; wings a little 
acuminate at tip. Abdomen enlarged in the middle, bearing along each 
side a line of hairs, and upon the penultimate segment a band of tubular 
hairs which secrete a transparent caducous material. Legs long, pubes- 
cent, with a very long claw. Sexual apparatu s large, formin g about one- 
fifth the length of the abdomen. 

In the collection of Professor TJhlerare a number of specimens of a 
species of Orthezia labeled "Canada" and "Grimsby, Ontario." One 
specimen bears the label " On Golden Bod," These specimen's seem, on 
superficial examination, to be specifically identical with a type specimen 
of Walker's Orthezia americana, which is also in Professor trailer's col- 
lection. I have found immature specimens of what may be the same 
species upon the common burdock (Arctium officinale) at Ithaca, S. T. 
(See plate LS, fig. 3), 
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PART III. 

REPORT ON THE PARASITES OF THE COCCIDAE IN THE COL- 
LECTION OF THIS DEPARTMENT. 

May 7, 1881. 

Sib : In accordance with your directions, I have the honor to submit 
the following report upon the parasites of the Coccidae in the depart- 
ment collection. orvTX'^-n^ 
Respectfully, I*. O. HOW ARD. 

Prof. J. Henby Oomstook, 

Entomologist to the Department of Agriculture. 

INTRODUCTORY. 

The importance of the parasitic enemies of noxious insects has always 
been recognized by workers in economic entomology, and more or less 
space has generally been devoted, in treatises on injurious insects, to 
the description of these parasites. Beyond the mere description, how- 
ever, almost nothing has been clone, and we have reason to believe that, 
with the practical agriculturist, in considering the question of dealing 
with his insect foes, the point of encouraging their natural enemies is 
generally, if not invariably, overlooked. In fact, the very phrase, "en- 
couraging the natural enemies," although so often used, is a very indefi- 
nite one, and conveys no idea upon which the farmer can act $ but the 
entomologist has rarely gone beyond that mere bit of advice, and shown 
just how the natural enemies are to be encouraged. Indeed, so far as 
parasites are concerned, the problem becomes a very delicate one. 

In the New York Semi- Weekly Tribune for August 10, 1377,* in speak- 
ing of the .remedies for the cabbage worm (Pt'em rapae L.), Professor 
Comstoek deprecated the indiscriminate crushing of the chrysalides col- 
lected under trap boards on account of the large percentage which 
contain parasites. He recommended, instead, the collecting of the 
chrysalides and the placing of them in a box covered with a wire screen 
which should permit the parasites to escape, and, at the same time, con- 
fine the butterflies so that they could be easily destroyed. The same au- 
thor in his Keport upon Cotton Insects (1879), p. 230, recommends a simi- 
lar course with the pupae of the cotton worm (Aletia argillaeea Hiibn.). 

This plan can undoubtedly be used to good purpose with many lepi- 
dopterous insects, and is mentioned here as being almost the only prac- 
tical suggestion with regard to the preservation of parasites on record. 

With the parasites of bark-lice this plan, naturally offers us nothing 
of use. There is, however, a point to be considered which will be sug- 
gested by the following facts : The ivies upon the department grounds 
are badfv infested by a scale insect known as Lecanium hesperidum L. 
This scale is parasited quite extensively by a large Ohalcid known as 
Gomys Mooter m. When the parasites have attained full growth and 
changed to pupae, their presence is shown by the black color of the scale. 
2s ow, if an application of whale oil soap solution, or other insecticide he, 
made to the vines while the parasitic larvae are yet young ? hundreds of 
them will be killed with the scales. If, however, the application be de- 
terred until some of the scales are observed to turn black, then the para- 
sites will escape unharmed to deposit their eggs in suc h of the scales as 

~*Publisheofagain in tie Prairie Farmer, May 86, 1679, and quoted by Thomas, in 
Trans. Dept. Agr, 111., 1879, Eat, Eopt., p. S4. 
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may have survived the effects of the drenching. This may seem like a 
small point to take into consideration, and, indeed, it would hardily be 
worth noticing in many, cases ; but, again, in many others, certainly in 
the case of the Leccminm just mentioned, the results would well repay ex- 
perimentation. 

The question of the transportation of useful parasites from localities 
where they are abundant to such places as most need them, is one which 
has attracted some little attention. Some years ago Dr. Fitch (6th F. Y. 
Kept.) discussed the feasibility of importing the European parasites of 
the wheat midge (Diplosis trilici, Kirby) into this country, and went so 
far as to address a letter to Mr. Curtis, then president of the London En- 
tomological Society, asking for live specimens of these parasites; but, 
owing to their rarity at that time in England, nothing came of the pro- 
posed experiment. 

Mr. Walsh is said to have been greatly impressed with the importance 
of this subject, but we have been unable to find that he ever conducted 
any experiments, or that he ever wrote anything which bore upon it, 
beyond an ironical imaginary correspondence between Fitch and Curtis 
(Practical Entomolgist, II, Git). 

Professor Kiley (M Mo. Kept., p. 29) announced his intention of experi- 
menting upon the transportation of the common parasite (SigalpJms our- 
culionis Fitch) of the plum curculio (Oonotraelwlus nenuphar Hbst.) to 
different parts of the State of Missouri, but we are unable to find froin 
his later reports i f his intention was carried out, In conversation, how- 
ever, he states that he did experiment successfully with this parasite. 

With the parasites of bark-lice the matter of transportation becomes 
easy; since all that has to be done is simply to collect twigs bearing 
the scales, preferably during the winter months, in localities blessed 
with the parasite, in order to make sure of its presence. These twigs 
may then be carried to non-protected regions, the parasites being dor- 
mant and protected each by the scale of the louse it has destroyed. 
Arriving at their destination, the twigs should be fastened to infested 
trees. The result of the in troduction can bo ascertained from year to 
year by examining the scales upon the trees with a hand lens: such 
scales as are found to be pierced by a smooth round hole will have been 
destroyed by the imported parasite. Its increase and spread can be 
easily and accurately gauged in this manner. 

Dr. Le Baron, in 1871->72, conducted an experiment of this charac- 
ter with Aphelinus viytitespidis Lo B., the commonest parasite of the 
oyster-shell bark-louse of the apple {Miftilasp-is pomorum, Boucbe), A 
half-dozen twigs covered with scales, a few of which contained para- 
sites, wore transported during the winter from Geneva, BX, to Galena, 
and there fastened to infested trees in three different orchards. At the 
end of a year evidence was obtained to show that the parasites had 
certainly become domiciled in their new quarters. That the result of 
tok experiment was perceptible at all is a tact which, owing to the very 
small numbers of specimens imported, was hardly to be expected and 
which consequently augurs exceedingly well for the success of other 
experiments in this direction. 

It is certainly strange that this line of investigation, which is so fasci- 
nating m its outlook, and which promises such important results, has 
not been followed up to some more definite conclusions for or against 
its practicability. As it is, the arguments are all in its favor, and the 
only difficulty is th at we have not precedent. As stated before, we shall 
probably be able to attain the best results with the parasites of bark- 
lice on account of the great ease in collecting and transporting them 
whde yet immature and enclosed within the scales of their hosts. As 
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will be seen from the.detailed accounts of the species, which are to fol- 
low/the same species of parasite fe- not only not necessarily con-lined to 
a single and constant species of bark-louse, but is often found to Infest 
spcfcies of even different genera. Hence, for ©sample, it can be counted 
as among the probabilities that the very abundant and important para- 
site of the black scale of California (Lecanium clew Bernard) which we 
have treated under the name of Tomocera califomica, and which could 
be easily collected in great numbers on the Pacific coast, would destroy 
as well any or all of the closely related species of Lecanium, of which 
several are, or bid lair to become, tajnrious in parts of the South. This 
being the ease, it would certainly be well worth while to attempt the 
importation of the California parasite. 

With such possibilities as this, it becomes practically important, aside 
from the scientific interest attaching to such particulars, not only to 
fully describe all parasites of the group before us, but also to give as 
full details as possible concerning their lite history and habits.' With 
this view the following short paper has- been prepared. In it will bo 
fo»nd descriptions of all the bark-lonse parasites contained in the depart- 
ment collection, and. to each description are added such facts as our note- 
books furnish concerning the abundance and range of the species and 
the other points of interest. It is much to be regretted that these facts 
are so extremely meager, but it is hoped that this very fact will show to 
observers, more forcibly, perhaps, than in any other way, the field for 
work this direction. 

Itwill be noticed that, with four or five exceptions, the species described 
are new to science. This is owing to the tact that almost no work has 
been done in this country upon the families Chalcididae and Proctotru- 
pidae, to which ah of these bark-louse parasites belong. The little that 
is published, having been written by men who were not; specialists in 
the group, but who described simply for the purpose of making their 
papers upon noxious insects more complete, is naturally not of the high- 
est order. This little paper, then, may also be considered an initiators 
step to the study of the North American forms of these families, which 
we propose to make. 

In order to explain the few terms which might otherwise prove incom- 
prehensible to the non- scientific reader, we have introduced, diagrams 
of an antenna, a wing, a leg, and the upper side of the thorax. 




, . ,, . P r «no'tum or cellar r b, mesoscutara; ce, mtsoscxiizr .f &a$al fas fd&l 

Boapiuae ; <vme5oscutoUum;Hm«., visible portions of metamoimm. .. '' 1 -■ ' 



REPORT OF THE ENTOMOLOGIST. 353 

The species to be described may be the more easily determined by the 
help of the following tables : 

Chalcidipae. $ . Antennae always elbowed, with one or more ring joints between 
the pedicel and the funicle. 
$ , The ovipositor arises below and anterior to the tip of the abdomen, 
PjROCTOTRUProXis. g. Antennae elbowed or not elbowed; no ring joint between 
pedicel and fimicle; seldom with one small ring joint, but then not elbowed, 
$ , The ovipositor issues from the tip of the abdomen, 



CHALCIDIDAE. 

The five subfamilies to be considered under this family may be sepa- 
rated as follows : 

A. Tarsi 5-jointed. 

a. Middle tibiao with, a very stout spur at tip. 

a. Antennae not more that 8-jointed Atheijninab. 

I. Antennae more than 8-jointed Encyrtxne! 

b. Middle tibiae without a stout spar at tip " Pikeninak 

B. Tarsi 4-jointed. * 

a. Marginal vein extending past the middle of the wing Entedoninae. 

b. Marginal vein not extending past the middle of the wing.TETKASTiCHiNAK 

Subfamily APHELMtsTAE, 

As the most important of the bark-louse parasites are included amou«- 
the Aphelimnae, we shall discuss this group first. It is a subfamily of 
small extent, the number of species described in Europe not exceeding 
thirty j but all, with a tew exceptions, pass their early stages as parasitic 
upon some bark-louse, the exceptions preying upon the allied group of 
ApMdidae or plant-lice. * 



The two genera of this subfamily to which all of our species belong 
may be easily distinguished as follows: fe 

A. Fore wings with a delicate hairless line commenoing at stigma and extending 

obliquely toward base of wing ^anuinmDSm 

B. Fore wmgs with no oblique hairless line Coccophaots Westw.' 

Genus Aphelintjs Dalm. 

. Antennae 8-jointed j joint 1 (scape) quite long and slender: joint 2 
large, subcorneal; joints 3 and 4 very small; joint 5 as long as or longer 
than 2, and subcylindrical ; joints 6, 7, and 8 compacted into a laFge 
club; joint 8 at tip with several minute bristles, only seen with a hhfh 
magnifying power. Meaoscutum wider than long, parapsides distinctly 
separated, .small. Mesoseutelhim very broad and short: subfusiform 
(except m A. abmrmis, where it is pointed anteriorly), unicolorous. Mid- 
dle tibial spur long, slender, as long as first tarsal joint Fore wines 
each with an oblique hairless line extending from the stigma backwards ' 
to the posterior border of the wing, at a point little more than half way 
from the base to the stigma; the remainder of the wing, except near the 
base, with equally distributed pile; stigma small and inconspicuous, club- 
shaped, rounded at tip. Species generally unicolorous, either blackish 
or yellow, very seldom metallic.* ' ™^ 

1833 Westwood founded the genera Coccophagus and doontonrnrtu iXLT wi^ 
contained species of each. 1^834 Nees ab^SSS AXu 

coiTesptmc sexactlyto^ffomowwms, i n 1839 Walker. iahisMmi^^SCffifSn?-' 
placed ^thofWestwood-Vsger^^^ . 
23 A 
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1. A. mytilaspidis Le Baron (Plate XXIII, fig. 1). 

Female —Length, 0.64™; wing expanse, 1.28«*i greatest width of fore wing, 
0.&»- Heal thorax, and abdoVn snbequal in width; length of antennae equals 
^idth of head • thorax somewhat shorter than abdomen. General color bright lemon- 




S -The fnale, wbich was unknown to Le Baron, is so similar to the female as 
to be absolutely indistinguishable from it unless the genitalia bo caretully examined. 
T^males will average lomewhafc smaller in size, and the club ot the antennae is 
somewhat more truncate at the tip. 
Described from many $ £ specimens. 

The species is parasitic upon— . 

Mytilaspis pomontm, Bouche, Illinois, (Lo Baron) Missouri, (Juicy) 
Xew Yorkl (Fitch) California. 

Chionaspis pimMiae Fitch, Missouri,? (Riley) D. O. 

Mytilasms on Pteifo trifoliatd, (!) D. 0. But one specimen was bred, and 
this was so much damaged that we cannot say with absolute surety that 
it belonged to this species. m 

Diaspis carueli Targ. on juniper, District of Columbia, 

Mytilaspis sp, on linden, District of Columbia. 

This parasite was first described by Le Baron in the American touto- 
niologist, vol. ii (1870). p. 300, and afterwards treated of in his first re- 
port as State entomologist of Illinois (1871), p. 34, and by Eiley (5th 
Missouri Eeport, p. 88). Our observations would seem to confirm Dr. 
Le Baron in the supposition that there are two broods of the chaleid m 
the course of a year, the insect wintering as a full-grown larva or pupa 
under the scales, and making its exit in the spring through the custom- 
ary round smooth hole in the top of the scale. The second brood ot 
parasites issues in August and September. The parasitic larvae when 
full grown are nearly l mm long, very stout, almost as broad as long, 
rounded behind and slightly pointed before and of a light yellowish 
color. The dividing lines of twelve segments can be seen with some 
difficulty. There is never more than one larva found under a single 
scale. The pupa is duskv, and stout and contracted. I have not seen 
the egg after deposition, but those observed in the bodies of the females 
are globular, of a bright orange color, and of an average diameter of 
,0085 mm . The larvae feed preferably upon the eggs of the coccids, but 
also devour the females. 

The round holes through which these parasites make their exit from 
the scales were noticed by Fitch and iigitred by him on page 35 of his 
first report (1855). He also found the larva beneath the scale devour- 
ing the eggs. Walsh also observed these same holes (First Illinois 
Entom. Eeport, 1867, p. 45), but the adult was not discovered before 
Le Baron's experience with it in 1870. The figure illustrating his arti- 
cle in the American Entomologist, and also in his report, is very good 
so far as it goes, but no attempt has been made to show the parts of 
the thorax, and the spurs upon the middle legs are not given sufficient 
prominence. 

this genus Westwood's Coccophagus. FSrster arbitrarily threw out ApheUnus on account 
of its poor definition and Agonioneurm on account of its length, and held to Mpma. 
Thomson (the latest author) restores Dalman's genus and calls the tribe Aphetmma. 
In this we follow him and place Agonioneurus and Myina as synonyms of Aphelims. 
' .his « Sehetsen", PI. VII, has a figure of the parts of "Ago- 

. .. . i . ~i , 7 * t .1 t j • 1 • » ^ ^ i~ ^ A ,> a It rt trill ff> T/WYl 




j^fedes structnrae communis/' 
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A very good idea of the great importance of the work of this parasite 
may be readily gained from a glance at the following table, compiled 
from Le Baron's three tables. 

A number of twigs were taken from apple trees in different gardens 
in Kane and I>u Page Counties,' Northern Illinois, in September and 
October. 

Whole number of scales 844 

Number wi th round boles through which A. myittaspidis had escaped 289 

Number having parasi tic larvae under them .,„... 244 

Number destroyed by mites or unknown cause. 254 

Number of sound scales 57 

Whole number t 844 

This table shows that our parasite alone destroyed a little more than 
63 per cent, of the whole number of scales and not quite 68 per cent, of 
the whole number destroyed by all causes whatever, thus showing it to 
be by far the most important factor in determining the abundance of 
the apple-tree bark-louse. 

With the pine Mytilaspis we have never found the percentage of par- 
asitization so great 5 still, the little ehidcids are, very abundant upon 
infested pines, and a large number of scales appear pierced. 

Jt was with this parasite that Le Baron's experiments on the trans- 
portation and introduction of parasites were performed, as detailed in 
the introduction to this paper. 

2. A. DiASPiDis new species. 

Fmak.^Longtk, 0.78' ttm ; wing expanse, 1.89**; greatest width of fore wing, 
lY** 7 Hca ! i » thorax, »nd abdomen usually equal in width, abdomen occasionally 
the widest. Antenna! length equals width of head. The incision between joint 5 of 
the antennae and the club not well marked, joint apparently forming part of the 
cJnb. Color, dolt yellow ; eyes, black ; ocelli, very dark red ; antennae, dusky, darker 
at top: a narrow dark transverse line on the occiput behind the eyes; femora and 
tibiae Juscous, tarsi nearly white; wing veins fuscous. Abdominal segments I to 5 
have each a dnsky transverse dorsal baud interrupted towards the middle (these bands 
are resolved into dusky hairs under higher power). Wings clear with the exception 
oi. adolicate dusky , patch below stigma. $ resembles the 9 in all ivsneots, except 
than ib the £ ima ° 18 ul8tincfel J : i-j<>ihfcfd, and the base of the abdomen is darker 

Described from 9 0 specimens, 2 J. 

This species is parasitic upon IHaspis rosae Sandberg". Nine females 
and two males were bred, February 20, 1880, from a number of the scales 
of this insect collected at Fort Keed, Fla,, by Col. B. F. Wintrier Two 
females were also bred from scales of i). rosae, on blackberry collected 
by Mr. T. 0. Chamberlain, at Santa Barbara, 0*0. 

& A. Abnormis new species. 

Length, 0.55»»$ wing expanse, J.4'«« ; greatest width of fore win", 1.93mm p.. 
portions as in the preceding secies. Seutellum sharply pointed anteriorly (in X 
r^pectdiiiermg from all other species of Aphelkms with 'which we are a Sni ted? 
Ge eral color hght lemon m\ ovr; antennae dusky, eyes blackish, ocelli reddish S 

S^pSr md dU8ky and talk ™W» l'^ly cJeavVS 

Deacribod from 1 9 specimen. 

Parasitic upon Mytilaspis sp. on SaKxwprm (District of Columbia ). 

lac peculiarity of the seutellum may ultimately cause this species to 
be rtteed to a new genus, but since it is so evidently closely related 
to Apuebjius in ottier respects, it seems best to place it here. 
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4, A, fusoipeistnis new species. 

Length of body O.06 tnm ; expanse of wings, 1.3 mm ; greatest* width of -fore wing, (K2 m *» 
General color/dull honey yellow ; antennae fuscous, almost black at tip ; eyes blackish* 
ocelli dark crimson ; a distinct transverse black band on the occiput behind the eyes ; 
scutellura a little blackish, at tip ; abdomen with five dusky transverse lateral bands j 
legs apd wing-veins honey yellow, Fore wings with an indefinite fuscous patch below 
stigma, and another well*defined, darker ; somewhat crescent-like streak near the base, 
convex proximally. 

Described from 9 2 specimens; <? unknown, but in all probability it 
is very similar to the female. 

This species is parasitic upon — 

Mytilaspis sp., on pear (San Jose, CaL). 

Mytilmpis Bp, 3 on Euyonymus (Fort George, Fla.). 

Mytilaspis sp., on orange (District of Columbia). 

Mytilaspis sp., on horse-chestnut (District of Columbia). 

This seems to be a very widely-spread species. It comes nearer to 
A. diaspidis than to any of the other species, but seems well separated 
by its size and the distinctness of the fuscous witfg patches. 

o. A. ptjlchellus new species. 

Length, .09 mm ; wing expanse, Q mm ; greatest breadth of fore wing, 0.38 mm . 
Head and thorax quite uniformly punctured, mesoscutelluin rather more coarsely than 
other parts. Mesbscutellum more pointed at tip than in other species, and scapulae 
smaller; postscutellum very sharply pointed. Color : head and thorax white, tinged 
in spots wiiji pale orange, except sides of metathorax, which are blackish ; eyes bluish 
white; antennal scape white; pedicel dark brown at basal half, remainder white; 
joints 3 "and 4 (annular) dark brown; joint 5 dark brown at base, rest white ; club 
dark brown; all femora and tibiae grayish-white, spotted profusely with black ; front 
tarsi whitish ; middle tibial spur black ; first two and last tarsal joints black ; third 
and fourth yellowish; hind tarsi same as middle ; fore wings whitish with an open net- 
work of fuscous; the hairs upon the fuscous portion are very strong and black, upon 
the remainder small and white; the clear oblique line is narrow; hind wings per* 
fectly hyaline; abdomen dusky, nearly black above, orange colored with black at the 
junctures of the segments upon the sides; ovipositor black. 
Described from 1 $? specimen ; $ unknown. 

Parasitic upon Asterodiaspis sp., on basswood (District of Columbia). 

This species is the most beautiful I hare ever seen. The shape of the 
scutelliun and parts of the metathorax differ considerably from those 
figured of A. viytilmpidis, but not enough so but that it may properly be 
placed with Aphelinus. 

0, A. malt (Haldeman). 

Lengthy 1*2^; expanse of wings, 2.3 J * m ; greatest width of fore- wings, 0.41 mm . 
Thorax slightly wider than head or abdomen; antennae somewhat longer than the 
head is wide ; joint 5 very distinctly separated from the club; joints 3 and 4 propor- 
tionately longer than in the former species. Abdomen subcorneal. General color 
dark bro wn, nearly black ; basal segment of abdomen yeUowish ; antennae with brown- 
ish scape and pedicel, and light yellowish flagellum; anterior femora white, banded 
with black in the middle; tibiae and tarsi yellowish white ; middle iemora black, base 
and apex whitish; tibiae black, yellowish at apex; tarsiyellowishjhind femora white, 
tibiae dark brown, tarsi brown, first joint darkest; wing- veins slightly yellowish* 

Described from 6 2 specimens; # unknown. 

Parasitic upon ScHmienra (Eriosoma) Unigera Hausin., Pennsylvania, 
(Haldeman) Illinois, (Walsh) Missouri, (Riley) District of Columbia. 

Although this species is not known to be parasitic upon any true coo 
eid, I have introduced this description as it is the only known A. 
member of the tribe Aphelinina not known to be parasitic upon a mem- 
ber of this family, in order to complete the list of the species, and also 
in order to call attention to the tmt that the genus Eriophilm^ as 
founded by Haldeman in 1858,** is simply a synonym of Apkelimis* 

* Proc. Bost. Soc. Nat Hist. VI, 403. The description was previously published in 
the Farm Journa l, 1851, pp. 130, 131. 
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The species is a very common one, and is the most important of the. 
enemies of the woolly apple-louse, 

Note.— Inasmuch as Mr. W. H. Ashmead has published a bark-louse 
parasite under this genns* as ApJielims aspidioticola, it may be as well 
to state here that, from both figures and descriptions, the species of 
which he treats shows no relationship to Aphelinus, but evidently 
belongs to the proctotrapid sub-family Mymarinae. 

Genus Coccophagtjs Westw. 

Antennae 8-jointed; scape ra.ther short and stout ; pedicel one-third 
the length of scape and of about the same thickness; joints 3, 4, and 5 
increase very slightly, or not at all in thickness and decrease in length; 
club very plainly 3-jointed and a little longer than the preceding two 
joints. With the $ the club is often less compact than with the $ , and 
is narrower. Mesoscutum large, its posterior border with a slight reen- 
tering angle ; the sutures between the parapsides and scapulae very 
oblique. Mesoscutellum nearly as long as broad, rounded behind, the 
lore part forming three sides of a hexagon, the side bordering upon the 
scutum being a little shorter than the other two. The parts of the met- 
anotum upon profile appear as three subequal bands. Wings equally 
hairy, except just at base; no hairless line. Stigma small, but usually 
colored so as to be plainly seen, subtriangular in form. Middle tibial 
spur usually not as long as first tarsal joint, usually curved. Species 
usually of somber colors, often with two contrasting colors— black and 
yellow, t 

7. (1) C. LECANir (Fiteh). 

Female.— -hmgth, 0.9»»»to !«»»; average wing expanse, 2.25 msn ; greatest width of 
fer© wing, 0.4&»» u . Antennae as long as the thorax. Head, pronotum, and mesoscu- 
tum finely punctured and covered with minute bristleB. Scutellum nearly smooth, 
and with hut the normal four large bristles ; abdomen smooth and shining, very con- 
cave above in dry specimens. General color black ; eyes (in death) dark reddish 
brown; antennae light brown, with dark longitudinal carinae on each joint, except 
scape and pedicel ; tip of club darker ; last half of mesoscutellum, and tip of metaseu- 
tnm bright lemon-yellow; wing-veins dark brown; all femora brown, yellowish at 
cdther extremity; all tibiae straw-yellow, wjth the exception of the posterior pair 
which have each a brown annulus near base; all tarsi light yellow with their fifth 
joints dark brown, 

Mah.— Length of body, 0.52"""; expanse of wings, greatest width of fore 

wings, 0.21«"». Abdomen small, much narrower than thorax. Antennae longer than 
thorax. Color like that of the lemale, except that the scutellum is of a uniform 
brown. 

Described from 10 $ J , 1 $, 



Parasitic upon— 

Imanium querc itronU Fitch, 3ST. Y. (Fitch). 



* See Canadian Entomologist, vol. XI, p. 150. See also "Orange Insects," Jackson 
ville, Fla., 1880, p. 7, PI. H, Figs. 1, 4, 7, 9, 13. 

t As before stated Coccophagua was founded by Westwood in 1833. It was adopted 
by Nees, 1834, m his addenda to vol. ii, Hym. Iehn. Af. and overlooked by Walker 
3 n his Monogr. Chal. , lb39 ; adopted, however, by the latter in 1846. In 1852, Ratae* 
burg founded the genus Coceobins (Ichn. d. ForstinSj iii, 195). This Walker consid- 
ered as synonymous with Coccophagua, as I see by unpublished MSS. notes in my pos- 
session, and he probably transmitted this opinion to Snellen van Vollenhoven, as in 
the latter s plates (Schetsen, &c, tab. vii), he has copied Eatzeburg'8 figure with no 
other inscription than " Cacccphagus Westw." Nowthe illustration sWIWhat is evi- 
dently the antennae of Aphehnus, while among the species described under Coecobius 
are a few which seem to belong to Coocophagus, notably C. Mtaktt. 
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Pulvinaria innumeraMUs (Eatlivon), Illinois (Miss Smith), District of 
Columbia. 

Lecanium hesperidum (Linn,). On ivy, District of Columbia; on 
orange, Los Angeles, Cal. 

The specimens bred from L> licsperkhim* at Washington, were a little 
smaller than those bred in California, and the yellow crescent was of 
hardly so brilliant a shade of color, yet it is impossible to separate them 
into two distinct species. With the Washington variety these chalcids 
seem only to infest the smaller or half-grown females of the bark-lice, 
which show the presence of the parasite, as it nears the completion of 
its development, by turning black. The larger full-grown females seem 
to be exclusively infested by another parasite (Corny* bicolor), which 
will be treated later in this paper. We have never bred more than one 
specimen of Coccophagm leoanii from a single Lecanium, but Professor 
Oomstock has brought from California, among other specimens of this 
bark-louse, two which had been pierced with two and three holes re- 
spectively, showing the presence of as many chalcids. 

This parasite was first described by Fitch (Fifth 25T. Y. Kept., p, 25) 
as. feeding upon an oak scale insect which he named Leoan Mm quercitro* 
wis. He erroneously stated the parasite to belong to the family Proeto* 
trupidae, and placed it in the genus Platygaster. His description is quite 
full and accurate. In the Seventh lieport of the Illinois State Ento- 
mologist, published 1878, Miss Smith, in an article on the cottony 
maple scale, mentioned the breeding of a chalcid parasite, and quoted 
Fitch's description as being of a similar insect; but, she says- speak- 
ing of the parasite she had bred, "Instead of it belonging to the proc- 
totrupidae family, it belongs to the chaicididae. I therefore record it as 
a new species." * This species she published in the Am. Hat«, 1878, p. 
661, as Coccophagm leoanii n, sp. The idea that Fitch had made a mis* 
take seems not to have suggested itself to her. 

This parasite is stated by Miss Smith to be very abundant in Illinois 
upon the females of Pulvinaria, occurring always singly, and appearing 
as an adult twice in the course of a year, the second brood in August 
and the first presumably in early spring. The species is not abundant 
in Washington, as the Pulvinaria is very rare, presumably from the pres- 
ence of the predaceous pyralid — DaJwuma cocciMvora Comstoek, 

8. (2) C. immaculatxjs new species. 

Female,-- Length, L2 rom ; wing expanse, 2.35 mm ; greater width of fore wings, 
0.47 mni . Antennae slightly longer than thorax. General color, black ; eyes, reddish, 
brown with a yellowish border above ; ocelli, dark red ; antennae, light yellowish 
brown, with dark brown longitudinal carinao on eaeh joint, except scape and pedicel; 
xnesoscntollum shining black, slightly metallic in some lights; vring-veina dark 
brown ; front femora black, middle and bind femora black, except at base, which is 
whitish; front tibiae dusky, light at knees; middle and hind tibiae ligbt yellow; 
front tarsi fuscous, last, joint darkest ; middle and hind tarsi whitish, last joint fas* 
cous; trout coxae dark brown, middle and hind coxae yellowish; ovi£>ositor yellow, 
sheaths brown* 

Male,— length, 0.9 mm ; wing expanse, S.3 mra ; greatest width of fore wing, 0«43 mm « 
Antennae as long as thorax, club compact, the lines separating the joints of the club 
some what oblique. Colors as with. $ . 

Described from 1 # , 3 9 $ . 

Parasitic upon Erioeocous azaleae, District of Columbia. 

This parasite was bred from specimens of the Eriocoeeus found on 
the azalea in the department greenhouse. One parasitized louse opened 
showed that the skin of the dead bug (turned brown in color) lay loose 
under the white crust, and resembled more the cocoon of a liymenopter- 
ous parasite than the' skin of the former insect. Within this skin was 
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found the black pupa of the parasite. The adult chalcid made its exit 
through a round hole cut in the back of the louse. None of the para- 
sited lice were found to contain more than one chalcid. A few day 
later a specimen was found containing the larva of the chalcid. It was 
evidently fall- grown and measured l,3 ffiln (.05 inch) in length. It was 
one- third as thick as long, and tapered toward each end, the head end 
being larger than the other. It seemed that its natural position was 
curved with its dorsum considerably arched. The color was white, 
with the dark alimentary canal showing through the skin. During the 
spring quite a number of the pierced skins were found in the depart- 
ment greenhouses, and the parasite would thus seem to be tolerably 
common. Thriving, as it does, in greenhouses, this chalcid will doubt- 
less afford a good opportunity for experimentation in the wa y of encour- 
aging its reproduction and of transporting it from one locality to 
another. 

9. (3) 0. fttscipes new species. 

Female,— Length, l mm ; wing-expanse, 2 mm ; greatest breadth of fore wing, 0.3C m ">. 
Antennae slightly longer than thorax. General color, rather dark brown ; eyes black- 
ish; antennae light brown, with brown longitudinal carinae on each joint, except 
scape and pedicel ; mesoscutellum dark brown, light yellow-brown at tip ; all coxae, 
femora and tibiae fuscous, whitish at tips; last joint of all tarsi dark, the preceding 
joints lighter, bnt still with a dusky tinge ; wing-veins dusky, those at' the fore wings 
darker than those of the hind. 

MaU. —Length, 0.8 rom ; wing expanse, 1.8™™. Antennae, equal in length to head 
and thorax together; club long, each of its three joints as long as the immediately 
preceding flagellar joints. Coloration identical with that of the female, except that 
the yellow-brown tip to the mesoscutellum is wanting. 

Described from 1 9,3 <j specimens. 

Parasitic upon Lecanium sp., on Magnolia, Florida. 

10. (4) 0, COGNATUS new species. (Plate XXIII, Fig. 2.) 

Female— Length, 1.2»"»; wing expanse, 2.1'"™; greatest breadth of fore wing, 
0.34 ram . Antennae not quite so long as thorax. General color, dark-brown, nearly 
black; last half of tncsoscatellum and tip of motascutellnm, oratu.'e-yellow ; anterior 
coxae, femora and tibiae fuscous, tarsi whitish, last two joints slightly dusky : middle 
femora and coxae nearly black, tibiae somewhat diwkv, tarsi as with fore tarsi : hind 
coxae, femora and tibiae dark, tarsi as with others; 

Jtfa/e.—Longtn of body, 0.{5"«&; expanse of wings, 1.4""" j greatest breadth of fore- 
wing, 0.25» !! ». Antennae nearly as long as head and thorax together. General color, 
brown ; scutellum and motasoutellum just tipped with light yellow-brown. In all 
other respects resembles the ibmale. 

Described from 8 $, 3 $ specimens. 

Parasitic upon Lecanium ftcsperidmn, Linn, on orange trees- in orange 
house of .Department of Agriculture, District of Columbia. 

11. (5) 0. featernus new species. 

Female- Length of body, O.T8»"»; expanse of wings, 2™'«; greatest width of fore 
wing, .0.36»««'j general color, deep dead black ; tip of mesoscutellum bright yellow, 
the hue oi juncture of the two colors on the scutellum being very uneven; tin of 
metascutolliun also yellowish ; all coxae and femora black, whitish at tips; ali tibiae 
dark brown m tho middle, whitish at either end; all tarsi Vhilisb, dusky as to the 
last two points ; middle tibial spur white; wing veins dark brown. ' 

Described from 12 $ specimens; $ unknown. 

Parasitic upon Lemiium sp., on peach, District of Columbia. 

12. (0) C. atke new species. 

a £T , ^1 T ^' iJ l fc ! 1 ; °f r>R "" : cxpaneo of wings, J.4«~; greatest width of fore wing, 
0.3«»". Color jet black with slight purplish teflwtitons ; antennae light brown; tfrne- 
^"t auak" 1 ' coxoe,iemor» and tibiae bro wn, li ght at joints; tersi^ll^^ lm 
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Male— Similar in all wspeetfi, but slightly smaller. 
Described from I $ 19- 

Parasitic upon Leeamum sp., on maple, Ithaca, K Y. 



13. (7) 0* varioornis new species 




light-yellow brown, as long as the two preceding joints together. The abdomen and 
thorax at the point of juncture lighter than elsewhere ; all coxae whitish ; all femora 
and tibiae very dark brown, light at the tips ; all tarsi whitish except the dark last 
joint; wing-reins light yellowish ; ovipositor brown. 
Decribed from I $ ; <? unknown. 

Parasitic upon Aspidiotus sp., on linden. District of Columbia. 
Subfamily ENCYBTIKAE. 

Tarsi 5-jointed ; middle tibiae somewhat dilated towards tip, and furnished with 
along stout spur; antennae more than 8-, usually 11- or 10-jointed. Parapsidesof 
mesoseutum not separated by furrows ; mesothorax prominent, broad in the middle; 
vertex with an acute occipital margin ;* abdomen usuaUy short and sessile. 

The members of this tribe are small, active ehalcids, which, while by 
no means confined to coccids as hosts, still are much more often para- 
sitic upon insects of this family, than upon those of any other. Dr. 
Mayr, in his paper upon the European Encyrtinae (Verh. d* ZooL Bat 
Ges. Wien 1875, p. 681) tabulates the species according to their hosts, 
and we may briefly condense by saying that one species is parasitic 
upon an hymenopterous insect, two upon coleoptera, four upon lepi- 
dopterous eggs, sixteen upon lepidopterous larvae, four upon diptera, 
while forty species are parasitic upon hemiptera, of which thirty-nine 
infest bark lice, the remaining one being found upon two species of 
aphides. 

Ratzburg (Ichn. d. Forstins, III) mentioned two species of Encyrtinae 
parasitic upon hymenoptera,, four on coleoptera, four on diptera, twelve 
upon lepidoptera, and no less than twenty-five upon hemiptera. 

Even these facts, however, cannot be taken as fairly indicating the 
proportion of these insects which are parasitic upon the Coccidae, since 
the latter family has been heretofore so little studied in comparison 
with other groups, that doubtless many of its parasites have never been 
reared. When as much biological work shall have been done upon it 
as, for instance, upon any one of the families of lepidoptera, we may 
expect to find that the proportion of Encyrtinae parasitic upon insects 
of other families will become dwarfed in comparison. 

The six genera of Encyrtinae represented among our coccid parasites 
may be distributed as follows. The table applies only to females : 

A. Funicle 5-Jointed - .Rhopus Forst. 

B. iTunide 6-jointed. 

a* Scutellum with a terminal tuft of long stiff hairs. 

a. Pedicel shorter than the first funicle joint ; mesoseutum without "silvery 

white hair ; marginal vein shorter than stigmal Comys Pfost. 

h Pedicel longer than first funicle joint; mesoseutum with short silvery white 
hair : marginal vein at least as long as stigmal- Chiloheurtjs Westw. 
b. Seutenum without a tuft at tip. 

a. Mesoseutum and scutellum lusterless. 

* Funicle joints thicker than long ; marginal vein wanting, 

APHVCUsMayr. 

* * Ftuoicle ioints longer than thick : marginal vein present. 

Biastothrix Mayr. 

h Mesonotum and scutellum lustrous ,ENCYRTO s£atoj 

* Walkers translation of this }ast character from Forster's " Der Scheitel hinten scharf 
geraadet ;; is very indefinite and misleading—" disk strongly bordered behind. 
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(*euus llHorus Forst. 

Female.— Antennae 10-jointed, inserted very near the mouth ; scape 
rather thick, moderately compressed, reaching almost to the top of the 
head ; the pedicel rather large, somewhat more than double as long as 
thick, and at the end thicker than the first funicle point; the ring joint 
is only to he seen with fresh specimens, and then only with a high mag- 
nifying power ; the funicle is only 5-jointed, the first joint as long as 
thick, the second and third somewhat thicker than long, the fourth and 
fifth as long as thick, the joints increasing in size from the first to the 
fifth ; the club is rather large, cylindrical, with a somewhat conical ending, 
as long as or longer than the last four funicle joints together, somewhat 
wider than the fifth, and bears no trace of joints (except with a strong 
microscopic power). The head is small; clypeus somewhat large, mod- 
erately arched; the vertex is broad and the ocelli form the corners of a 
very obtuse angled triangle; the occipital edge is sharp but is not easy 
to see, as the head is customarily shriveled or cracked. 

Head, mesoscutum, and soutellum are shining, and all extremely del- 
icately shaggreened and finished with very fine hairs. Five joints are 
perceptible on the upper side of the abdomen, of which the first four 
are nearly of the same size, while the last is larger and smooth. Wings 
ciliated and with a short sub-marginal vein, so that more than the distal 
half of the wing is veinless; the marginal vein is very short, the stig- 
mal longer (often indistinguishable on account of its clear color), and the 
post marginal very short ; the ovipositor is scarcely observable. 

Male. — Similar to the female and (so far as the study of dry specimens 
allows one to judge) almost only to be distinguished through the anten- 
nae. These are much longer and 11-jointed; the scape is the same as 
with the female ; the pedicel is about one and a half times as long as 
thick, and somewhat shorter than the first joint of the funicle; the fun- 
icle is long, G-jointed, thickly covered above with long upright hairs, 
which are about as long as the joints and arranged in two half whorls 
on each joint; the funicle joints are sharply separated from one another, 
of about equal length, and about half as thick as long; the club is cyl- 
indrical and rounded at tip, is not thicker than the sixth funicle joint, 
and is somewhat shorter than the last two together. The abdomen 
appears on the upper side to be composed of only two large joints, and is 
rounded at the hinder end. The sub-marginal vein is somewhat longer 
than with the female.* 

The following species— B. coceois-. was made the typeof the new genus 
Acerophafw by Miss Emily Smith (N. A. Entomologist. I, p. 83). There 
seems, however, to be no valid reason for separating this species from 
.Wiopw. The few points of discrepancy are not sufficient to characterize 
it new genus, and are, without doubt, due to the fact that Mhopm was 
founded upon a single species, and naturally the characters may be ex- 
pected to be slightly modified by the discovery of additional species, 
i he European species {R tmtateus, Bate. Ichn. d. Fiirstins, II, 1848, n. 
146) lives upon Lecaninm racemosus, Bate. 

14, (1) R. cooooiB (E. A. Smith). (Plate XXIV, Fig. 2.) 

f«ffftfe~Leustli, 0,I55»«* ; wing expanse, 0.92»» ; greatest width of fore win* 0 16»»» 
Joints ot the fumol^ 

^"f^"?. 111 w>dth fa"" «h* fart J^J«*fcJ dab as loiigas tLVhSe rSS, 
"The Z&mmBhopmym founded by Forster~in 7856\~ Tbe above Ml description of 
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and -with the lines of division into throe joints perceptible with a high power. Color 
yellow, the head darker than the rest •; wings, hyaline; veins, colorless. ' 
Described from 1 9 ? <? unknown. 

Parasitic upon Pseitdoecus aceris, Geoff, on liard maple, Peoria 111 
(Miss Smith) ; Lancaster, Pa. (Br. Eathvon). ' ? 

According to Miss Smith, the eggs of this parasite are only laid hi 
the female lice when they have attained full growth and are ready to 
begin ovipositing. Prom six to twelve eggs are laid in a single host. 

Genus Coxys Porster. 

Antennae rather long, 11-jointed, the pedicel slightly shorter than the 
succeeding joints; from joint 3 the joints of the flagellum gradually 
decrease in length ; with the female they become more and more com- 
pressed towards the tip of the club, with the male remaining subcylin- 
drical. The head and face are coarsely punctured. The scutelluin is 
three-cornered, with a somewhat rounded tip; near the tip is a tuft 
of erect, long, stiff, dark hairs. The ovipositor is entirely or almost en- 
tirely hidden. The fore wings are brownish on the distal half, and the 
nearly clear basal half has a brownish cross streak. The marginal vein 
is very short, the post marginal and stigmal long. The males are very 
similar to the females, the antenna! characters giving the only absolute 
distinction. The wings are sometimes clear and sometimes slightly 
brownish as with the female*. 

15. (1) 0. bicolor, new species. (Plate XXIII, Fig. 3.) 

nr T ^ n St V f i 1,0d ' V ' L75 r n , ; f x P aM e of wings, 2.9»»»; greatest width of fore wing. 
I^fTi' i • ° r: T? 5 ',^ hxown > face and head, yellow brown ; cheeks below tne 
eyes Wacnsli ; palpi, black; antennal scape silvery white below, b'laok above: flagel- 
l^lSil V? T/ fort black hairs; collar shining blaek /remainder of thorax 
yellow brown with black hairs ; soutollar tuft thick, strong and black annarentlv 
a^sing m two short, longitudinal, closely ^pp^j^roxnf^^^JSSivSl 
SrS^i? 61 ' h » 11 ? ' a ? te f i0 1 r f6mor a» ^Mte below, fuscous above, especially 

IS^mSS'rr? and tar fV da ? k , bT0 ™i lnkM3 ° femora white below, Worn 
ahoye, tibiae, tibial spur, and tarsi, brownish yellow; posterior femora and tibiae 

f^L^v 11 ', nc f ly - bla f \ bas ° ° f brst tarsal j° int W *<*5 rest, silvery white. W 
tal two-thirds of wing dusky, with a short hyaline wedge-shaded band at the end of 

SSfJ 1 fn «i 1S ba , ck tlCr0SS 1 110 7"?S* * he fei»g« of dark hairs upon the s,,b- 

the pummal border of the hairless space for a little over half the wing width. 
Described from Id $ 5 specimens. * 

Cohmfbh 0 UPOil Leemkm te i^ r ^^» (^nn.), upon ivy; District of 

This species was found to be quite abundant, during the months of 
August and September, among the barkdiee upon the English ivy trained 
over Me greenhouses of the department. While the smaller scales were 
intested by Coccophagus leeann Fitch, the larger ones seemed to be the 

SEte p ™ p ? rt ? of the <fo»y«- T ^ latter, from its size, naturally 
could only attain its growth m the largest lice, while the former seemed 
ne\ er to attack specimens which were larger than was absolutely neces- 
sary to ahor d them s ufficient nourishment. 

*The genus Cvmys was founded by Foster in 185lT"On~ii732 and 34 ( Hvm StncL 

SL«i onfiSnTiZ^ b ? H ^ Kac ^>" p. iChe changep ( £e name to 
»i™tt w X? i — 8im .^ty of the former name to Eueomi*. a liliaceous genus of 
plants. Walker, however, in his notes ( 1871. ft. «,i * „ 



older 
genus 
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From the time of the depositing of the parasitic egg to the time when 
the larya has reached its frill. size, no change can be seen in the appear- 
ance of the Leeanium; but when the parasite changes to the pupa state 
the bark louse begins to appear black. At this time the infested lice 
may be readily detected at a glance. That this species also destroys the 
same scale on orange seems very probable from the fact that specimens 
have been found in spiders' webs on orange trees infested by L. Jmperi- 
dum y although none of the lice have as yet been found to contain the 
parasites. 

16. (2) O, FUSCA 11. sp. 

Male.'— Length, 2.6 ram ; expanse of wings, 5 miri ; greatest width of fore wing, 0.8™*. 
Face deeply pnnetpred, yellowish brown in color, vertex dusky, cheeks blackish, 
mouth parts dusky. Scape of antennae and pedi eel honey-yellow below, brown above ; 
flagellum blackish, with quite long black hairs. Collar blaek above, brownish-yel- 
low below; mesoscutum -blackish in the middle, oehcrous at. sides, clothed with many 
lighter hairs; tegulae ocheroua, blackish at tip ; scapulae dusky, very thickly and finely 
punctured; raesoscu toll urn ocherons with yellow hairs anteriorly, the tuft being black ; 




femora, tibiae, and tarsi honey-yellow; middle and hind coxae yellowish, blackish at 



taps ; middle femora yolio wish, slightly darker above : tibiae almost black, yellowish at 
tip; spur and tarsi yellowish ; claws blackish; hind femora and tibiae nearly blaek; 
tarsi whitish except last joint. 

Female similar to the livalo in all respects except that the color of the collar, meso- 
scutum, scapulae, ami Miososcutellum is of a uniform clear ocherous. 
Described from 1 # , ;$ <,? specimens. 

Parasitic upon Leeamum sp., upon laurel leaved oak. collected at 
Mobile.. Ala., by J. Parish Stelle. 

Genus CmLQXBxrBUs West wood. 

Female.— Antennae given off near the border of the mouth, ll-jointed; 
pedicel longer than the succeeding joint; the flagellum is cylindrical or 
somewhat .flattened} club spindle-shaped or compressed. Vertex nar- 
row; head and face not coarsely punctured. Mesothoracic scutum is 
covered with short, delicate, silver-white hairs, and the scutellum bears 
a tuft of long, black, stiff bristles. The ovipositor protrudes slightly. 
Marginal, vein long; stigma and postmarginal very short, 
^ Male.— Differs from the female principally in the antennae; the ped- 
icel is scarcely longer than thick; the succeeding joints to the club are 
long, slender, distinct, and, with the exception of the first, are each con- 
tracted in the middle, and are finished above with two half whorls of 
long diverging hairs; the club is not thicker than the preceding Joint 
and is shorter than the two preceding joints together. The hairs upon 
the scutellum are more scattered than iu the ? and not gathered together 
in a tuft* 

17. (1) 0. Albicornis new species. (PL 1, Fig. 4). 

w^'S^fe^ 11 ^? 0 ^ 1,8m ! ; . e *P a T of win^3.4*»} wMfch of fore wing near 
tip, 0./™™ 1 odiecl of antennae twice aa long as wide ; clubinnch flattened, oval, as 
loi^astheprecoduiKfourjoirifa. Abdomen .acuminate at tip. Color: antennae, scape 
and base ot pedicel dark brown ; apex of pedicel and all of succeeding joints except 
the club wow-wluws club black; eyes black: ocelli dark red ; head and face bright 
ferruginous ; pmiiolum, •l uoBo th oi-acie apttellum, and scapulae ferruginous; meso- 

rt *"S°f?!? a f Mil 1 ™*"™*?** %»»'led by Westwood in 18te (Phil. Mag. and Journal 
or feci.. Ill, p. „te). Snellen's dlusferntion of this jyenus (Scliefesen, &<>.. pi. Till is 
thoroughly unreliable and miMlraclh«-\ " 
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thoraolc scutum blue black, with many fine closely laid silver-white hairs : nietauotuin 
black; abdomen black, with many black hairs : ovipositor yellow brown : front lees 
blackish above, yellowish below; tarsi yellowish brown: middle femora dark brown 
light towards tip, tibiae white, tibial spur and tarsi yellowish ; posterior legs darlt 
brown, tarsi yellowish. Fore wing with a large dusky patch ocoupying its center and 
• with a broad excnrved hairless band at the distal border of the patch ; just below the 
marginal vein is a narrow, short, hairless line obliquing upwards and bordered bv 
rather long inward directed hairs ; at the distal end of the stigma and postmarginai is 
a narrow, short transverse clear line, extending one-fourth the distance across the 
wing; all veins brownish, marginal very dark, stigmal almost imperceptible. 
Described from 2 $ specimens ; g unknown. 

Probably parasitic upon Leeanium sp., on pine. 

The twofemalesin the collection were caught upon the leaves of Pinw 
rigida at Washington, which was infested both with CMonaspis p.imfoliae 
(Fitch) and the Leeanium; but the former is apparently too small to sun- 
port a parasite of the size of the Chiloneurus. " 

Kote.— Since the above was written seven specimens of the female of 
this insect have been received from Mr. J. Duncan Putnam, of Daven- 
port, Iowa, who bred them from specimens of Zeoanium earvae Fitch in 
his collection. 

A discrepancy will be noticed between the relative proportion of the 
length of the body to the wing-expanse as given in the text and as 
shown upon the figure. The explanation is that the measurements were 
taken and the species described from fresh specimens, while the draw- 
ing was made sometime afterwards and the bodv had shrunken consid- 
erably. 

Genus Aphyctjs Mayr. 

Zewak—Antennae, 11-jointed, moderately short, inserted near the 
mouth; scape widened or cylindrical; pedicel about twice as long as 
thick ; the joints following the pedicel are thicker than long and increase 
in thickness by degrees ; the club is about as long as the three precedim? 
joints and is obliquely rounded, often compressed. Pace, vertex, and 
dorsum of thorax are Insterless and finely punctate, frequently clothed 
with yellowish hair. Ovipositor usually not protruding. The marginal 
vein is not developed, and the stigmal is given off at the juncture of the 
subcostal with the costa. 

The male is distinguished from the female by the antennae, in which 
the pedicel is longer than the succeeding joint (this is so also with the 
female but not with the males of allied genera). The flagellum is uni- 
formly clothed with hairs ; the first joints are longer than thick, and the 
club only so long as the two preceding joints * 

18. (1) A. eruptor new species. , (Plate XXIH, Fig. 5). 

n£ iale ;~f eng ! h ' 1 ' &Xa ^' ex P anse Of wings, 2.9"™; greatest width of fore wine, 
0.4*™. Antennal scape slender, cylindrical. Ocelli large, placed I close toSerTaid 

Seblacki li Si SS tt? gU ' ^J*? W ^k ocelH eS?ef a£S 
S P ioS dSk? V* \Z»}T b « 1 ? w ''- pedl 1 c , el M^Vt base, yellow at tip, succeed, 
thf club dark J' ^ hl t h *2 y eUo Y i8h at tiP> joint 8 entirely yellow, and 

wUow^ *E£^2t pearly black; face and entire under surface of the body 'light 

fflfe^S^^*v^' y ^ to ? Wli c ?"r Wack > mesothoraeic scutuni and 
scutellum orange-yellow, the former dark anteriorly: abdomen duskv with an orange 
shade : wings clear. Ovipositor protrudes slightly. 7 S 

blSkWi^L^^* 0 * 0 SCU ^' and f uteUum and d0T8Qln of abdomen dull 
I)2cribld ft£j "f^ 1 JS n8eQ9 hairs > Antennae, with thick, short hairs. 

Zos? Rot g6 ^ 8 ^?l nd i«i b5r *fe to JL 875 V ie Europaischen Encyrtiden, Verb. d. 
M^e in bLklicef ' ' P " } ' h * **** Euro P ean *B*to» <* the genus afi 



KEPORT OF THE ENTOMOLOGIST. 365 

Parasitic upon Lecmitm sp., on Japan persimmon, oak, and Crataegus, 
collected by Dr. R. S. Turner, at Fort George, Fla. This species was also 
collected by Mr. Th. Pergande in Northern Virginia. 

19. (2) A. flavus new species. 

Female.— Length, 1.2 min ; wing expanse, 2» m ; greatest width of fore wing, 0.37»"». 
Antennal scape rather slender, somewhat broadened below on basal half; club slightly 
compressed, nearly as long as whole of mnicle. Color, bright orange-yellow; eye's 
black; antennal scape with a dusky patch above; joints 1 and 2 of the funicle 
slightly dusky ; basal half of the club dark brown; wings clear; veins yellowish. 

Described from 1 £ specimen; male unknown. 

Parasitic upon Mytilaspis dtricola (Packard). Collected at Palatka, 
Fla., by Mr. J. H. Gates. 

20. (3) A. pulvinariae new species. 

Female. —Length, l mro ; wing expanse, 2.6 mm ; geeatest width of fore wing, 0A> ai ». 
Antennal scape short, and with a broad leaf-like expansion bolow ; club compressed, 
as long as the four preceding joints together. General color dull yellow ; scape of an- 
tennae black, whitish at tip; pedicel black at base, rest yellowish-white; first three 
joints of the fanicle dusky, the remaining yellowish- white ; club dark brown, lighter 
at tip ; metanotum and dorsum of abdomen dusky, nearly black. In all other respects 
similar to the preceding species. 

Described from 3 9 specimens ; male unknown. 

Parasitic upon PvXvinaria, immmerabiUs Rathvou. Bred by Mr. J. 
Duncan Putnam, of Davenport, Iowa. 

Genus Blastothrix Mayr. 

Female.— Antennae 11-jointed, arising near the margin of the mouth: 
scape strongly or only moderately broadened below ; pedicel from one 
and one-half to two times as long as wide, a little shorter or a little 
longer than the succeeding joint ; the flagellant is wholly cylindrical, or 
tlte last joints are slightly compressed; all joints before the club are 
longer than thick, except that the eighth is sometimes as thick as long: 
the club is more or less compressed (only in death?), and is as long as, 
or somewhat longer than, the two preceding joints together, in the 
middle wider than the preceding joint, and at the tip rounded or 
blunted. Head and mesonotum delicately and sharply punctured and 
lusterlessj mesonotum with short appressed yellow-white hairs ; meso- 
thoracio scutum, sontellora, and scapulae closely joined and forming a 
continuous, transversely-arched surface. The stigmal vein longer than * 
the marginal. 

Male.-- The antennal scape is less compressed titan with the lemale; 
the pedicel is scarcely longer than thick, and is much shorter than the 
succeeding joint; the joints between the pedicel and the club are 
strongly incised above at the articulations, and each joint bears upon 
its upper side two half-whorls of long, erect hair * 

21. (1) Blastothrix adjutabilis now species. (Plate XXIII, Fig. 0.) 

^mafo.-~Length. U*»; expanse of wings, 3.3»»; greatest width of fore wing, 
■ f?" , Sca P°, of antennae slightly widened below near its di&tal end; pedicel 
slightly longer than succeeding joint; joint 8 as broad as long; club compressed, 
rounded at tip. General color black ; head, scutelluui, and abdomen slightly metal- 
lic; antennae black, scape light brown; all coxae black; all femora black, lijrkt 
brown at tips; all tibiae blackish, yellow brown at tips, the hind tibiae being much 
blacker than the fore or middle; middle tibial spur and all tarsi honey-yellow. Wing- 
veins light brown ; fore wings each with a dusky semicircular patch near tip, and 

" This genus was founded by Mayr in 1875 {ibid., p.lir). The Etu-opean species are 
all supposed to live upen bark Hoe. 
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witlta liarroWj oblique, hairless lino (reminding oue*ot that characteristic of ths 
genus Aphelinus) extending from stigma, towards 'base. 
Described froin 5 5 specimens; male unknown, 

Parasitic upon Lecmiwm Bp,, on Japan persimmon, oak, and Cra taegus 
Collected by Dr. 11. S. Turner, Fort George, Fla- ' 
This species was also collected by Mr. Th .'Pergaude iu. jSTortli Virginia. 



(2) Blastothkix incerta new species. 

Male.—Length, lA mm ; expanse of wings, 2.2 mm : greatest width of for© win" 
0.4 m ™. Antenna! seap© very short and quite stout ; joints :? and 4 arc of equal len«tir 
hairs in the whorls about twice as long as the individual joints. Wings entirely 
clear; marginal vein very short,, almost entirely wanting ; all veins colorless and diffi- 
cult to distinguish. General color dark brown, nearly black. Head and mesonotuoi 
densely but finely punctured. Antennal scape and pedicel dark brown; reniainin» 
joints lighter. All coxae and femora brown, the anterior ones lightest and the poste* 
nor ones darkest; anterior tibiae light yellowish; middle and posterior tibiae dark 
brown, yellow-white at either extremity, the whitish ends being longer with the 
middle than with the hind ; all tarsi whitish, with the apical claws brownish. 

Described from 1 $ specimen; $ unknown. 

- Parasitic upon an unknown scale insect upon mesquit fa Lemnmm ?), 
Bred by Dr. E. S. Turner, at Fort George, Fla. ~ % 

This insect may prove to be the male of the previous, species, as it 
resembles it in most essential points and comes from the same locality 
but for want of better proof I see no better course than to describe it 
as a distinct species, leaving it for future investigation to decide 
whether it shall stand or fall. 

23. (3) Blastothkix lokgipenstis new species. 

nS ! t Lffl8 1'' l."5 mm ; expanse of wings, 4.5*™; greatest width of for© wing, 
• toam ot antennae strongly widened vertically. Shining black in color, buFb 
iTil^tt^- ^nthefirstfmucle joint, and with the club, and jointe , 2, 3, 
and 4 of tne iunicle, is black; joints 5 and 6 of the funiele cream white ; club ovkl 
compressed and somewhat longer than the two preceding joints together 
he ocelli are at the angles of a nearly righ -angled triangle. Head greenish above 
bluish around mouth; dorsum of thorax metallic green; teniae whitish brownish S 
tap; pleura© bright green, whitish at posterior Wer; \bd^ SeniTabovt 
bluish below ; fore and hind femora metallic green, white at tips ; middle femora Si 
brown, white at tips and with a distinct dark patch below it distal end- front and 
Hind tibia© black with a slight greenish tiuae. yellowish at, distal 




^ jwuv uou wuiw, i»su jomu uarKer, Wnie-veins distinct and dark brown m 
s%mah e I^"*^ 3 **** than themargina! and IhonU iquS ii TlSgtaTtS 
Described from one 9 specimen ; $ unknown. " . 

J?* 5 CCte ? i by Mr * Tk Per S ande *n the District of Columbia. It is, of 
course, not known upon what this chalcid is parasitic: but, from the 

k y °\ \ iablfc am01 ^ the known members of the genus, it may 

^r^iS^ 0 " 11 *; 8 \ C0CCi ? ^ence it has been thought 

proper to introduce the above description. 

Genus Enoyrtus Dalman.* 

m !?t Al, ?f D «. 1 !' joint ? d ' inserted not far from the border of the 
mouth, moderately thick, and, with the exception of the scape, very 

JSXTSS^.V*!? "X* 6 18 ° ftm St Wy broadened; the clubl 
lo unded or with a slight o blique truncatiou at tip. The facial inipres- 

who^ is&^ffizsA Salves: recognked as MtG » rmae h * Daiman ' 
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Bioo is rather large and often quite deep. The iiiesonottim is transversely 
arched, shaggreened and more or less lustrous ; tlie scutellum shows a 
different sculpture. The wings are always developed and ciliated; the 
marginal vein is present, seldom very short j the stigtnal is moderately 
long. The ovipositor not as long as half the abdomen. 

Male.— The flagellar joints are slightly or not at all compressed, and 
covered equally (not in half- whorls) with hairs. 

24. (1) Encybtus flatus new species- (Plate XXIH, Figs. 7 and S.) 

'Female (Fig, 8),— Length, l.2 mm ) expanse of wings, 3<™; greatest width of fore 
wing, 0.4 mm . Antennal scape somewhat widened below; pedicel somewhat longer 
than the following joint, one and one-half limes as long as wide; tlageilura subcyliu- 
dxieal, the joints 'iaereasing very slightly in diameter towards club, and decreasing 
gradually in length; club slightly compressed and slightly truncate at tip, as long as 
the preceding three joints. The Vortex is narrow rind the ocelli form an acute-angled 
triangle, The marginal vein is short, the stigroal being long; the basal third of the 
fore wing is clear, the middle third dusky, with a clear transverse band, separating it 
from the distal third, which iu dusky, with two largo wedge-shaped clear spots enter- 
ing it, one from the anterior and the other from the posterior bowler of the wing; the 
marginal vein is very dark brown, the remaining veins being lighter and more indis- 
tinct. General color ochre yellow; eyes brownish, ocelli carmine; antennal scape 
Yellowish, ioin ted, ;i, 4, and r> brown above, yellowish beneath, joints 6, 7, and S snow 
white, club black; metanotum brownish, and the first two joints of the abdomen 
with brown lateral spots* all. tarsi dark at tips. 

Male (Fig. 7).— Length, O.B5 ,nm ; expanse of wings, 2* nm ; greatest width ot lore 
wing, 0,4 mm . Antennal scape vcrv short, very slightly widened below; pedicel much 
shorter than succeeding joint, ns broad as long; 'ilagcllum cylindrical, joints nearly 
equal in length; club attenuate at tip, one and one-half times as long as the preced- 
ing joint; joints 5, (>, and 7 siiow a slight tendency to contraction in the middle; all 
flagellar joints furnished with Jbrward-eurvod hnirs about half a# long as the average 
joint. Wings clear; marginal vein very short Head and mesosoutum lustrous, very 
finely punctured, mesosoutellum more coarsely punctured. Gonerul color shining me- 
tallic green; antennal scape light yellow, iiagnllmn dusky; mesoseutellum with a 
bronze or copper tinge; witig veins dark brown ; all legs light yellow, nearly white; 
tarsi dark at tips. 

Described from 4 $>,2 <? specimens* 

Parasitic upon Leeanium hexpcri&um upon orange Los Angeles, Cai. 
(Professor Ootnstook.) 

The pupa of this parasite is also yellowish, and hence the infested 
lice do not indicate its presence as they do \vit\x GoecQpliagiw lemnii and 
Comys hkolm% which are also parastie upon this species, by turning 
black. 

35. (2) Ekcyiittjs inquisitor new species. (Plate XXIY, Fig* L) 

Female.*— Length, 1. expanse of wings, 3 mm ; greatest width of fore wing, 
(M8 mm * An^eumvlBeapoauhcyliudri^lj slightly widened towards tip; pedicel twice 
anions as thick; Bucceeding' joints thicker than long, increasing In thickness and 
very Nlightly in length from joints 3 to 8; elub long ovate, rounded at tip, slightly 
compressed, longer than the six preceding joints* together. Marginal vein almost 
wanting; pOBtm^rgiaal long, but a iriile shorter than the atigmal, which is long and 
blender ; at the innetnre of the gligmai and marginal is a abort hyaline interruption 
of the brown vem ; the proximal third of the fore wing k clear> the remainder being 
eloudy; hind wiugn clear. Head black with hlnish metallic reflections, antennae 
dark brown, eyes black, and ocelli carmine ; head and face rather delicately punctured ; 
mutfogentiim very dark with coppery reflections, with a comber puncturing than the 
head and also delicately fchaggrocned ; mesoseutelluiu black with purplish reflections, 
nearly smooth; abdomen smooth and shining, black with purplish reflections; all. 
coxae, femora, and tibiae dark brown ; tarsi honey yellow, except last joint, which is 
dark brown* Ovipositor concealed* 

Described from one $ ; male unknown, 

Parastie upon Ihwiyhyntis destructor, on orange. Jacksonville, 1^ 
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Subfamily PIBENINAE. 

Antennae inserted near the mouth; 10-jointed. I^arapsides well 
marked. Tarsi 5-jointed. Middle tibial spur small. Abdomen sessile 
often compressed with the male* 

Tomoceba new genus. 

Tarsi 5-jointed; middle tibiae without a strong apical spur ; antennae 
inserted immediately above the mouth, 10-jointed 2,9-joiated <$ j joints 
of the funiele in the male compressed, and each with a strong promi- 
nence above and many long hairs ; antennae clavate with the female ; 
head very wide, acutely margined behind; eyes wide apart ; ocelli form- 
ing a very obtuse-angled triangle; maxillary palpi 2-jointed ; mandibles 
3-dentate; labial palpi 2-jointed; parapsides of mesoscutum distinctly 
separated ; scapulae quite widely separated from each other ; abdomen 
ovate, slightly pedunculate ; marginal vein short, not as long as stigma! j 
postmarginal very short, longer in $ than in 9 .* 

26. (1) Tomoceba califobstica new species. (Plate XXIV, Figs. 3 

and 4.) 

Female (Fig. 4)«~Average length of hody ; 2.1 inm ; average wing expanse, 3.5 mm ] 
greatest width of fore wing, 0.65 mm . Head with a delicate sculpture ; all of the thorax 
except the scapulae with fine longitudinal punctures above ; inetascutuni and post- 
scutellum with a number of coarse indentations ; many stout bristles sparsely scat- 
tered over dorsum of thorax. Abdomen subovato, somewhat flattened dorso-ventrally*, 
smooth and shining ; first segment very large, but the other live are plainly distin- 
guishable. On each side of the peduncle on the anterior part of the tirst abdominal 
segment is a strong tuft of snow-white ham*. Wing veins strong, dark, bristly, the 
stigmal making a very small angle with the post marginal* Color ; head, face, scape 
of antennae, and the underside of all legs light mahogany brown ; thorax black with 
a strong metallic luster on prothorax, tip of scutellum, and scapulae ; abdomen bluish 
black with a slight brownish patch beneath at base ; nagellum of antennae blackish, 
with short dark hairs; border of the eyes at the top of the head bluish: front and mid- 
dle coxae light brown, hind coxae shining blue black above, brownish below 7 and at 
tip ; all femora blackish above j middle and hind tibiae blackish above ; front tibiae 
brownish; front tarsi yellowish, last joint black ; middle tarsi whitish ; hind tarsi with 
first and fifth joints blackish, others yellowish. The center of the fore wing is occu- 
pied by a large dusky circular patch, the inner edge of which is darker than the rest. • 

Male (Fig. 3),— Length, 1.5 TO,3 \ General color deep metallic blue black ; antennae 
with the scape yellow brown, the remaining joints darker j all legs light yellow brown 
except hind tibiae which are blackish* Wings perfectly clear. 

Described from 25 $ , 3 $ specimens. 

Parasitic upon Leeanium oleae (the "black scale")? Los Angeles, Cal. 

This is one of the most interesting parasites, both structurally and 
economically, which we have discussed in this paper. It lives upon the 
destructive " black scale" of California, and so abundant is it in certain 
regions, that Professor Comstoek states that, upon more than one tree, 
at least 75 per cent, of the scales appeared to be parasited. In no local- 
ity was the black scale found without this attendant destroyer. 

The female parasite pierces the body of the female bark-louse and 
deposits probably but a single egg. At all events but a single parasitic 
larva has ever been found under a single scale. The larva of the para- 
site feeds upon the eggs and the young of the Leeanium, and also later 
upon the mother herself. When full grown it is about 4 mm {,15 inch), 

* This genus seems to have many points of affini ty with the Micogastroide genus 
Ckatomns of Dahnan ; but the character ( 1 antennae inserted immediately above the 
mouth " places it beyond doubt with the Pirminae. In this tribe it is sepa/rated from : 
Macroglenea Westw, and Calypso Hal. (JSurgopkrye Forst), by its 2-jointed maxillary 
palpi ; frora Hemcetrm Thom&i by its short marginal vein, and from Pirene Hal. by the 
shape of its abdomen and by the male antennae. 
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long, broad, spindle shaped, somewhat more pointed at the anterior tu;m 
at the posterior end of the body. Its color is clear white, the content* 
of the alimentary canal, however, often showing through and giving it 
ft blackish tinge. 

Tiiis larva transforms to a whitish pupa which soon turns black. The 
adult parasite makes its exit through a round hole which it cuts in tlio 
b-ick of the scale. 

Subfamily TETKASTICHINAE . 

Tarsi 4-jointed ; sub-marginal vein broken before it reaches the costa ; 
marginal vein not reaching beyond middle of wing. 

Genus Gybolasia Porst. (Pterothrix Westw.). 

Tarsi 4-jointed; sub-marginal vein broken before reaching the cost;? ; 
marginal vein reaching only to middle of win;:; scutellum smooth, 
wings with long cilia; antennae 7 jointed with the £ with long hairs, 
with the $ 6-jointed (!). 

27. (1) Gybolasia plavimedia new species. (Plate XXIV, Tig. 5.) 

,!/<*/€.— Length, 0.7 mm ; expanse of wings, J.9 mm : greatest width of fore-win*;. 
0.;>2 n,lrt . Antennae short and sparsely covered with stout hair* t scape rather slender : 
pedicel broader than scape, twice as long as hroad : funicle 2-jointed, joint 1 narrower 
than pedicel and very short, joint 2 somewhat broader and longer th.m 1 : rluh longer 
than pedicel and fhniclc together, rounded at bane, pointed at tip, plainly :t- jointed, large 
and conspicuous. General color deep block with slight metallic reflections on dorsum 
of thorax; second and last abdominal segments origin orange color, bur when i lie abdo- 
men is bent upwards the color of the second segment is nearly it' not quite hidden : sc»|o 
of the antennae black, remaining joints yellow iili brown: tarsi yellowish, hist joint, 
black; all legs black; underside of abdomen yellowish, as are also the mouth purl m, 
and a patch of the presternum into which the front eox;w are inserted : wing vein* 
black and very distinct ; fore wings with a large, dusky patch below the Kiibmarginal 
vein. 

Described from many specimens; $ unknown. 

Parasitic upon Alcurodcn sp., on Jm. Collected b\ 1 Vo lessor ("mim- 
stoekat Los Angeles. Cm]., and also from Alnm)tivH\\\m\ FiiclisinQin^ibly 
the same specie*). Collected by Alex, ('raw, Los Angeles. 

Notk. — A species of the true genus Tetrantwhun was bred frt»m 
•plmtvn FloridemiH) but the material is too poor for description. 

Subfamily EXTKDON INA K. 

Tarsi Ljointed: submarginal vein broken* before it rcaehe* tbcro!.:; 
niarginal vein reaching beyond the middle of the wing. 

Genus Astichus Forster. 

Antennae fl or 10 jointed; incised and with whorls of hair in tli» * . 
und ringed with white in the 9; aubmarginal veiu alemler. The* m m 
tellum is smooth and without a central furrow. 

28. (1) A*TiCHTfl minutus new species. 

.ifaV. — Length. l n "" : win^ expanse, 2 a,m ; greatest width of fore wing, 0.4»* \n- 
i^nnnc 10-jnirit*d. each joint of the funicle with a whorl of long f»tiff hair* at b . 
those of the i\mt Ihnir.le joint being longest, those of the succeeding joints decrown ~ 
^rmduaily in length: joints deeply incised, color shining black; antennae light hrn\v~ 
all femora black, light at tips; tibiae and tarsi yellowish. Whole surface of ihora v 
smooth and not appreciably pnnc tared ; head slightly punctured. 

Described from 1 £ specimen : 9 unkuown. 
"4 A 



370 KEPOBT OF THE COMMISSIONEE OF AGRICULTURE. 



Parasitic upon Lecanium sp. ? on peach (District of Columbia). 

Note.— Owing to the confusion at present reigning among the genera 
of Mitedoninae we hesitated a long while before describing this species, 
but at last deemed it necessary to give it a place. Its reference to Asti- 
clius is only provisional 



Family PROCTOTRUPIDAE. 

The family Proctotrupidae is so closely related to Obalcididae that the 
dividing line has always been a prolific source of dispute among writers 
on Hymenoptera. We repeat the characters given before. 

Antennae elbowed or not elbowed, -with no ring joint betwee n pedicel and fiaucle; 
seldom with one small ring joint, but then not" elbowed. 
9 , The ovipositor always issues from the tip of the abdomen. 

The two subfamilies of which we have representatives may be sepa- 
rated as follows ; 

A. Abdomen bordered around the sides; antennae, inserted near the border of the 

mouth ; wings wijh a marginal and sometimes, also, with a stigmai vein ; tbe 
uirwinged genera without ocelli Sceuoxixae, 

B. Abdomen not bordered; antennae inserted far above the borders of the mouth; 
."/•••' hind wings without a trace of a middle vein, very small; almost linear, 

Mymarinae, 

Subfamily SOELIONDfAE, 
Genius Telenohus Haliday. 

Antenna! club jointed ; submarginal vein not shortened, reaching tlio 
costa; marginal vein very short, usually shorter than the stigmai vein; 
second abdominal segment larger than the others.* 

29. A single species of this genus was bred from a large Kermes on oafe ? 
the same Bpeeies of Kermes which is parasited by the larva of Ilamadryas 
Mssetela, but owing to defective mounting the specimens are so poor 
that 1 hesitate to describe the species. 

Subfamily MYMAEBSTAB. 

Genus Anaphes Haliday. 

Tarsi 4-jointed ; abdomen sessile; antennae with the male 12-joiuted, 
with the female 0-jointed j marginal vein rather long and somewhat 
thickened on the end. 

30. (1) Anaphes geaoilis new species. (Plate XXIV, Fig. 6.) 

. MiaU.^hmgth, 0.7™* ; wing expanse, 1.4 mm ; greatest width of fore wing, 0.15 mm ; 
of hind wing, 0d3 mm . Antennae as long as head and thorax together; scape stout; 
pedicel large; joint 3 slender; joints 4, r>, 6, 7, and 8, gradually increase in length and 
thickness; club large and as long as the four preceding joints together, somewhat 
pointed at tip. Number of marginal cilia to the fore wings about 70. (Jen oral color 
dark -brown, nearly black ; antennae rather light brown, club darker; all legs dark 
brown, lighter at joints ; tnrsi lighter ; base of abdomen yellowish ; wins; veins dusky. 
Described from 1 $ specimen; $ unknown. 

Parasitic upon Mytiiaspis pomorum Bpncbd. District of Columbia. 

* These are the old generic characters given by Furster in his Hvin. Stud, II, 10U- 
I have not been able to consult Thomson's SkancL Proctruper, and Mavr in his paper 
upon this genus does not give what he considers to be the characters. 
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Genus Cosmocoma Forst. 

Tarsi 4-jointed; antenna! club not jointed; abdomen petiolatedj fore 
wings widening gradually; the marginal vein appearing as a dot, 

31. (1) Oosmocoma elegmlns new species. (Plate XXIV, Fig. 7.) 

Male.— Length, 0.0 ,nm ; wing expanse, 2.1 mm ; greatest width of fore wing, 0.18»™ 
Antennae 13-jointed, conridorahly longer than the whole body ; scape very short, broad* 
eaed ; pedicel bulbous, much broader than the .succeeding joint. Color .shining black j 
scape and pedicel of the antennae brown, the rest black; all tarsi entirely light 
honey-yellow except the last joint, which \h nearly black; wiug veins nearly black. 

Described from 2 $ specimens; $ unknown. 

Parasitic upon Kermes sp. Santa liosa, CaL 

The two specimens in the collection were bred from the same individ- 
ual scale. 

Hote.— Two or three additional species of Mymarinae have been bred 
from species of MyUlaspis 9 but I am unable to place them in any known 
genus, and the material is too scanty to warrant the founding of a new 
genus for them. 

IN OOKCLUKION, 

Fitch in his Third X. Y. Report, p. 109, speaks of the currant bark- 
louse (Lecamum ribu Fitch) as being 44 often perforated with one, two, or 
three holes from which have issued minute, brilliant green four- winged 
Hies, which in their larva state have fed upon and consumed the minute 
eggs which originally existed under the scales." 

No further description is given of this parasite, and we are at a loss 
as to where to place it In a like manner be speaks {ibul, p. 145) of a 
clialcid parasite upon his butternut baric douse (Aspidiotusjuglandk). 

In "Orange insects," Jacksonville, Flu., 1880, Mr. W. 1L Ashmead 
describes one new genus, and four new species of chalcids (t), three of 
which are parasitic/upon coeeids ami hence should be mentioned here. 
The first, Aphelhms a^mUoticoht Ash mead, is parasitic upon the long 
orange scale (MytiUisjm Glover i Pack.), but is, as we have stated before, 
no Ajthclmm, as the figures of the antennae and fore wing plainly show. 
It is evidently a Proetotrupid of the subfamily Mtjmarinae, but we should 
hesitate to make a generic determination without seeing specimens* 

The new genus (Signipkora, founded for 8. jUampalliatus "Ashmead), 
we are not prepared to discuss at the present, bub would simply 
state that specimens of an insect corresponding very exactly with 
his description have been bred from the same scale {Mytilaspis cUricola 
Pack*), and that the •< anomalous 5-lobed appendage* which Mr* Ashmead 
locates upon the hind tibiae of Signiphora is present upon the middle 
tibae, and is L«>moiogous with the 'middle tibal spine of the Eiwyrtinae 
and Aphelmhiae. The genus is also to be placed with the Mymurinae. 
Concerning the third species, Triehogramma flavu* Ashmead, which is 
said to probably prey upon Leeaninm Juwperhhmi, we have only to say 
that Mr. Ashmead figures the tarsi with live joints and distinctly says, 
" tarsi ojointed, " while in reality the main characteristic of the sub- 
family jUehogravvmintUh of which this is the ty pical genus, is 3-jointed 
tarsi. 

As to the species called by him Stenomesius (vphUHcoku it plainly can- 
not be placed in this genus from its 5-jointed tarsi (in Utenomesim they 
are 4 join ted) and from its sessile abdomen. 
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EXPLANATION OF PLATES. 



Plate I. (Original.) 

Fig. t—Microcentmmretinervis Scudder. 1, adult ; 
1 a, eggs j 1 &, young, on orange. 

Fig* 2.— Bupelmus mirabilis (Walsh). % adult 
female; 2 a, adult male; 2 &, eggs of M. ntinervis 
from which Eupelmxts mirabiMs have emerged. 

Plate H. {Original.) 

Pjg, L—Jtoptedrw Oom^ocfcii Howard. 
Fig. 2^Diatraeasacchari Fabr. 
Fig. 3, — LigyruH rugiceps Lec\ 

Plate 3H. (Original.) 

FIG, 1«— .A^pidwhw aurattfii Haskell. 1, scales on 
leaves of orange, natural size ; 1 a, adult male, 
much enlarged; lb, scales of female, enlarged; 
l,c t scale of male, enlarged. 

Fig. 2.— l^?i<2io«W5^ow8 (Bile^ Ms.). 2, scales on 
leaves of orange, natural size; 2 a, scale of fe- 

; iaale, enlarged j 2 6, scale of male, enlarged ; 2 c, 
young larva ; 2 d t 2 and 2 /, different stages in 
the formation of the scale. 

Plate IT. (Original.) 

Fig. l.~-Aspi&iotus nerii BouchS, 1, scales on 
leaves of acacia, natural size; la, adult male, 
enlarged ; 1 &, scale of male, enlarged ; 1 c, scale 
of female, enlarged. 

j^G, 2.— Ceroplastes Florideneis new species. 2, 
adult and young females on Hex, natural size ; 
2a, young female, enlarged; 26, adult female, 
enlarged. 

Fig, 3.— Oeroplastes Hrripeciiformis, new species, 
3, adult females, natural size; 3a, female, en- 
largedt 

Plate Y. (Original.) 

Fig. 1.— Diaspisrosae (Sand.). 1, scales on rose, 
natural size ; 1 a, scale of female, enlarged ; 1 &, 
scale of male, enlarged. 

FlO. %~-Dia$pis Carueli Targ.-Tozz. 2, scales on 
juniper, natural size; 2 a, scale of female, en- 
larged; 2 bj scale of male, enlarged. 

Fig. 8«— Chwnaspis euonymi new species. 3, 
scales on euonymus, natural size ; 3 a, scale of 
male, enlarged; 3 b t scale of female, enlarged. 

Plate YL (Original.) 

Fig. l,~~Chionaspi$furfurw (Fitch). 1, scales on 
pear, natural size ; 1 a, scale of male, enlarged ; 

1 b> adult male, enlarged ; 1 c, scale of female, en> 
larged. 

Fig. 2^01iionaspis pinifoliae (Fitch). % scales 
on Pinus utrobus, natural size, leaves stunted; 
3 a, leaves of P. etrobus not stunted by coccids ; 

2 by scale of female, usual form, enlarged; 2 c, 
scale of female, wide form, enlarged; 2 d, scale 
of male, enlarged* 



PlatbVH. (Original.) 

Fig. l.—Mytilaspi$ citrkola (Pack.). 1, scales on 
orange, natural size ; 1 a, scale of female, dorsal 
view, enlarged ; 1 b, scale of female with ventral 
scale and eggs, enlarged ; 1 c> scale of male, en* 
larged. 

Fig. 2.— Mylilatpti Gloverii (Pack,). 2, scales on 
orange, natural size ; 2 a, scale of female, dorsal 
view, enlarged; 2 &, scale of male, enlarged; 2 c, 
scale of female with ventral scale and eggs, en* 
larged. 

Plate YUL (Original.) 

Fig. l t ~Lecmiumoleae Bernard. 1 , adult females 

on olive, natural size ; 1 a, female, enlarged. 
Fig. 3.— Lec&nium hesperidum Linn, Adult fe 

males, on orange, natural size. 
Fig. %>*~Lec<mium hemtephcricum Targ. 3, adult 

females on orange, natural size ; 3 a, adult fe« 

male, enlarged. 

Plate IX. (Original.) 

Fig. 1.— Kermes sp., on Quer&is agrifolia K Adult 
females on stem ; immature males on leaves. 

Fig. 2»-~Icerya purcfiaH Maskell, Females, adult 
and young, on orange. 

Fig. 3—Orthetia sp. 

Plate X. (Original.) 

Fig, l t —BMzococcu8 araucariae (Maskell). 1» 
sacs of male and female on Norfolk Island pine, 
natural size ; 1 a, adult male, enlarged ; I h cau- 
dal extremity of male with excretion removed ; 
lc, the same of female; Id, adult female, en- 
larged ; 1 e ) tarsus of male, sh owing digitules ; 1/, 
leg of female ; 1 spinnerets of female ; 1 h 
antenna of female. 

Fig. 2.— Bhizococcw quercus new species. 2 7 sacs 
of male and female on Quercus virens, natural 
size; 2 a, spinnerets of female enlarged; 2&, 
leg of female, enlarged. 

Plate 33. (Original except Fig. 1.) 

Fig. l.—Dactylopiu8 adonidum Lin. (after Signo- 
ret), X, lateral lohe of the abdominal extremity 
of the female; 1 a, antenna of the female; 1 h 
antenna of male ; 1 c, leg of the female; 1 tf, anal 
ring with six hairs. 

Fig. 2.—Dactylopiu8 longifilte new species; female, 
enlarged. 

Fig, &~~I>actylopiu$ destructor new species ; fe- 
male, enlarged. 

Fig. ^—Parlatorta Ptrgandii new species. 4 a, 

scale of , enlarged ; 4 h scale of -% ««• 

larged. 

Fig. ^ParlatoTut zizyphiLxivm; scale of ftanftta 
enlarged. 

Fig, 8.-~Pulvimria on grape ; female, natural size- 
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Fig. 7.*- FioHnta carruUiae new spooles* soaie of 
female, enlarged* 

Fia. 8.— Cltionaspu quercus new species; scale of 
female, enlarged. 

Fig. 9.— Azterodiaspis quercicola (BoucM); en- 
larged, 

fio. 10.-- MytttaspU [ ), 

* Plate XIL (Original.) 

Fig. 1.— Aapidioia* aurantii Haskell. 
3?I0, 2,— A*pwfr*ofus jfctM (Kiloy Mb.). 
Fig. 3,— Aspidiotus perseae n. sp. 
Fig. 4.— AfrpiMot/us obmirus n. ap. 
to 5.— -Aftpidiotitf terutbricom* n. sp. 
Fig, C.~~ ^jtncStoiw* rapafc n. sp. 
Fig. 7.— Atyidiotus pcrniciostts n. sp. 
Fin. &~~>Up;t7iMw convexus n. sp. 

Plate XIII. 

Fig. I.~^ffpu2frtu« aurantii Haskell. 
Fig. 2.— -4fljt(Eioet« jflowr {Riley Ms,). 
Fig, X-~Asp idiotu$ per Bern n. sp. 
Fro. 4,«~ Aspidhtm obsmruM n. sp. 
Fid. 5.— ^Qftduitu* tembrkoma n, ap. 

PtATB XIV. 

Fit:. Attpidfotus cydoniae a. sp. 

Fui. X—Af^idhtui ancylxm Putnam* 
Flo* A.-~A$$Miotm uvm n, ftp. 

Fl*ATK XV", 

Fig. I.— Aspidiotw nerii Bouchft. 
Fig. 2. ' wi«vpy to(M« (?) j»ni n> np, 
Fin, 3.~7Ka<par corudK T&rg.-ToajG. 
Fro, 4, —J&iaspis mireaef&rmh Curtis. 

Platk XVI. 

Fro. \+«"A$indiQtM wat n, sp. 
Fuj„ 2.— Afipidiotw {9) pint n. sp. 
Fin. 3, — €htena*p\$ furfur us (Fiteii). 
Fru. 4>~~ Ohionmpiit pinil'oUae (Fttoh), 
Fro. $.~~Chi#natpit mlms (Linn.). 
Fio, G>~CM<ma*pi8 orUiolobis n, ap. 

Plati* XVII. 

Fio. }.~~J>iMpi8 tome $i*Mh*w%. 
Fig, &~~Vhiona#pi9 emnynn n, ap, 
Fto, $.-~Ch%*ma&ptsfurJi.mt* (Fitch), 
Fig. 4.— Chionaspis nyaae u. sp. 



Pultb xvra. 

Fig. l.-Ohimaspis pinifoliae (Fitch)* 

Fig. 2.— GMonmpw qwrcw n. sp. 

Fig. 3.— Mytilaapte eitricola (Pack.)* 

Fig. 4.— Jfytitopi* gloverii (Pack. ) . * 

Piate XIX. 

Fig, l.—Qhiona&piz ortholoHsn. sp* 
Fig. 2.~~MytilanpU pwnorum Bouch.6. 
Fig. Z.~~Pctrlatoria pergandii n. sp. 
Fig. A.^Fhrtniammdliaem sp. 

Plate XX 

Fin. l.—MyiilazpispayidanniiL sp. 

Fig . 2.~Mjft;Ua#pitt pandanni. 

Fig. U.—Mytilaspix ciiricola (Pack.). 

Fi<}. i.-~Fi<win*'a vamelliae n. ftp. (dorsal view). 

Fig. 6.^-Parlatoria pergandii n. sp. 

Plate XXL 

Fig. l.—Mytilmpis gloverii (Pack.). 
Fig, 2,— A xjridioHiit aneylvH Putnam. 
Fig. Z.-~Ai>pidwtu$ ftcus (Tiiley Ma.)* 
Fig. 4,— j4 npidiotus ancylus Putnam. 
Fig. 5.— Dtaspi* roxae Sand. 
Fig. $.--I)iaspia cwurti Targ.-To//. 
Fio. 7 .-' Axpidiotux tf) frim n, sp. 
Fig. 8.— Parlatona pergandii il sp, 

.PtATR XXIL 

FIG. \ ,~DactyU*plu*lQng'iJUi* n. ap. 
Fig, S.—Dactylopim destructor n. sp. r- 

Tr.ATK XXITI. 
Fio. I.— Ajpfedtnutf vtytilaspidis Le B:n<m. 
FIG. %.~~0()ccophmru$ eognatus n. up. 
Fig. 3.— Qamy* hicolor n. sp. 
Fig. i^OkUoneurwalbicornte n. sp* 
Fig, %.—Aphyeus emptor iu sp. 
Fig. $s~l!la8tMhri& adjutabilti n. sp» 
Fig. l.—fhwyrtiutjtavuit n. ap. <f. 
Fig. &~-.JCneyrtm ijlawi* n. ap. 

riiATK XXIV. 
Fin, l-r&iiryr/t/* m^uUitor n. sp* 
Fig>2.-— KJitypm eoccois (Smith). 
Fig, 3.-~!T<rauK!mt caUfomim n. sp. cf. 
Fig. 4.— 7 T omocem miifornka n, ap. $>, 
Fig. 5 t ~~Gyr0larLa Jtammedia a. sp. 
Fig. O,*— AfidiP^ ^racifo?w» sp. 
Fig. Oa^mocotna etegwtt a* «p* 



REPORT OF THE BOTANIST. 

Sm : In continuation of our report on the native and naturalized 
grasses, we present figures and descriptions of twenty-five species which 
have more or less value in agriculture. The object of these articles is 
to call the attention of farmers and agriculturists to the great variety of 
grasses existing, and by means of minute descriptions and figures to 
enable them to recognize such species as may come under their observa- 
tion. The system of grass culture in this country is undoubtedly capa- 
bleof great improvement, not only in the adaptation of the proper species 
to different climates and soils, but in the advantages to be gained by a 
more diversified use of several species in the same'fiekls. 

To produce good results in these directions requires knowledge and 
intelligent observation of the characters and habits of the various kinds 
which may be met with in a wild state, as well as of those which have 
been long under cultivation. A cheap pocket lens, which may be bought 
for a dollar or less, will be found of value in the study of the structure 
of the f lowers of the grasses. 

In the descriptions of the grasses we have adopted the nomenclature 
of Mr. Bentham, in calling the lower pair of glumes in the spikelet the 
owfcr glumes, and all the ot hers (which have commonly been called lower 
paleti) the flowering glumes, thus counting as a pnkt only what has 
been commonly called i\u* upper palet. 

It is proper here to stale that in the Report for 1870 a figure of Arts* 
iida pwpuruHccns was given instead of Aristida purpurea (Plate XXV). 
The error was not observed until too late for correction in that volume, 
and we now present a figure of Arutida purpurea (Plato XXVI), whieb 
is the grass described in the volume for 1879, page 350. 

I'ASPALTJM OVATIHVt Tr. 

Culms from a thick perennial rhizome, erect, 3 to 5 feet high, firm, 
smooth, marked by fine Hues, with three or four leaves from as many 
dark, smooth joints. 

Leaves at the base of the culm numerous, becoming withered and 
torn, somewhat hairy ; the leaves on the culm erect, one-quarter inch or 
more wide, some of the lower ones a foot or more in length, upper ones 
shorter, gradually long pointed, smooth both sides, ronghish on the mar- 
gins. The sheaths are rather loose, smooth, and longer than the joints. 
'The raceme or flowering part is usually 0 to 8 inches long, composed of 
from three to .six spikes, which are 1 to 2 inches apart on the rather 
Blender axis ; the lower spikes are 3 inches or more in length, the upper 
ones gradually shorter, slightly spreading, all with a tew long hairs at the 
base. The spikelets a re closely arranged in four rows, two on each side 
of the narrow and mostly straight raehis, in alternate pairs. The spike- 
lets are about U tines long, ovate, pointed, crowded, and overlapping, 
compressed, and the margins clothed with silky hairs. The two outer 
or empty glumes are ovate, acute, 5-nerved, smooth, or nearly so, except 
on the margin, which, is edged with thin white hairs. The inner or 
flowering glumes are cartilaginous in texture, roundish, obtuse, com- 
pressed, smooth, and shining, and, under the glass, very delicately pune- 
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tate. The proper palet (upper palet} is of similar texture, fits into the 
margin of the flowering glume, and has a thin inflex-ed margin, infold- 
ing the three stamens and two feathery, purple styles. 

This grass has only recently been detected in this country, and seems 
confined to few localities. It was collected in Louisiana by Dr. Kavenet ; 
also, later at Fortress Monroe, Va. ? by the writer, and more recently by 
Mr. S.B. Wallis,of Wallisville, Tex. It is also a South American species. 
Mr. Wallis says ; 

This grass I consider the most Yalnahle of all the grass's \ hat I am acHiuuunMi with. 
It is perennial, and grows here all the year round, furnishing excel U*nr- screen feed for 
stoekat all seasons, except that the green blades freeze in our very oohlesr weather, 
perhaps two or three times in a winter, and then grow out again in a few days' time, 
ft increases rapidly from seeds, and also reproduces itself from sucker.-, which sprout 
from the nodes of the culm after the first crop of seeds has ripened. I have seen these 
suckers remain green for six or eight weeks after the old stalks were as dead and 
dry as hay, and then, when the old stalk had fallen to the ground, take root and 
form new plants. It grows well on all kinds of dry land. # The plants with roots two 
or three years old form stools 12 to 18 inches across, have very strong roots, and grow 
in the longest dron* almost as fast as when it rains. 

It has a great resemblance to the PaspaUm lame figured and described 
in the Annual Beport for 1879. (See Plate I.) 

Setaeia italica.— Hungarian grass. Millet 

Tins grass is too well known to need an extended description. It has 
long been cultivated as a fodder grass, both in Europe and in this coun- 
try. It is supppsed to be a native of the East Indies, but has been 
extensively introduced into most civilized countries. With us it is 
known as Hungarian grass and millet. 

It is an annual grass, of strong, rank growth, the culms erect, 2 to 3 
feet high, with numerous long and broad leaves, and a terminal, spike- 
like, nodding panicle, 4 to 6 inches long, and often an inch or more in 
diameter. This panicle is composed of a vast number of small crowded 
* branches, each of which is composed of a small group of flower spike- 
lets, at the base of each of which there spring two or three bristles, 
sometimes short and sometimes so long as to give the head a very 
bristly appearance. These bristles are roughened or barbed by numer- 
ous teeth-like processes on the margin pointing toward the apex. The 
spikelets are about 1 line long, with three membranaceous, smoothish 
glumes, the lower one about one-third as long as the others; the grain- 
bearing glumes and palets are coriaceous and hard, ovate or oblong- 
ovate, and finely punctate. 

The grass owes its value as a fodder plant to the abundance of its 
foliage, and to the large quantity of seed produced in the panicle. 

Great objection has been made, in some instances, to this grass, on 
account of the stiff bristles which surround the seed spikelets, and 
which are said to penetrate the stomach of cattle and cause inflamma- 
tion and death, (See Plate II.) 

Setaeia glauca,— Foxtail, Bottle grass. 

This is an annual of the same genus as the preceding. It is a native 
of most tropical and many temperate regions, and has been introduced 
into most cultivated fields, springing up after the cutting of wheat and 
early grain, and making its growth in the latter part of the season. 

It grows about 2 feet high, with leaves 6 to 9 inches long, £ inch wide, 
smooth, except a few hairs on the margin, toward the base. 
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The panicle is terminal, cylindrical, 2 or 3 inches long, unci about £ 
inch wide, dense and spike like from the numerous very short branches 
or clusters of flowers. These clusters consist of from one to three spike- 
lets, having at the base of each a cluster of from six to twelve bristles, 
which are J to J inch long, and very finely barbed. When mature they 
a«sume a tawny yellow color. The spikelets are a little over a line long, 
ovoid. The lower glume is short, the second twice as long, and the third 
about as long as the perfect flower, and containing within it a male 
•flower. Next is the flowering glujne, of a hard coriaceous texture, 
smooth, and marked with fine transverse wrinkles. This incloses the 
palet of the fertile flower, which is similar in texture to the flowering- 
glume. 

This species and Setaria viridis, or green foxtail, commonly both grow 
together in cultivated grounds, often yielding a fair but inferior crop of 
hay. Birds and poultry are very fond of the seeds, and turkeys are 
said to fatten on them. (See Plate III.) 

Millium effusum.— Wild Millet. 

This is a perennial, rather slender grass, often 4 to 5 feet high, grow- 
ing in damp woods in the northern portions of the United States and 
in Canada. It is also found in Northern Europe aud in Russian Asia. 
There are from four to six joints to the culm, each provided with a lent 
which is broad and flat, 0 to 12 inches long, and 4 inch wide, smooth 
above and roughish below. The sheaths are long - and smooth. The 
panicle is loose and spreading, 6 to 10 inches long, the slender rays 
mostly in fives, of unequal length, the longer pnes 2 to 3 inches, and 
flowering near the extremities. The whorls are from 1 to 2 inches apart. 
The spikelets are single-flowered, consisting of a pair of thin, concave, 
smoothish, empty glumes, 1 to H lines Jong, rather exceeding the flow- 
ering glume, which is thick ami hard, very smooth and shining, and 
inclosing the palet, which is of similar texture. 

The flowers are in structure similar to those of PanU nm y to which this 
grass is closely related. 

Hon. J. S. Gould, in the Report of the New York Slate Agricultural 
Society, says respecting this grass: 

Mountain meadows ami honors of »hv:ims; mid woimIn. It Mirivr* whui Iran*- 
planted to open and exposed mt nations. It i«on« of tin* most Imtiiii ifnl of < In* ^rawu^; 
tin* panicle is often a foot long, ami Mo- l>r»m*|iPM are no rxm-diiigly dHientr that the 
small glossy Slrikcleta seem to !»»• siisurndid in I tin air. Itinlh »n< v«»ry foml ofllio 
need. Mr. Common gays that lie IniHraihed thrre (huh to the arr«» of an kimmI nutrition* 
hay as could bo grown from itwlu'ii sown in May. Tin* plants multiply l»y tin* n»ots 
as well as by the need, sending out horizontal Hhnnt* of const derablo length, wkiieh 
root at the joints as they extend. (S«o Plate IV.) 

Alopecuris pbatensis. — Meadow Foxtail. 

This is not a native of our country, but lias been quite extensively in- 
tiwlueed in the Eastern States. It has considerable resemblance to 
timothy (Phleum praten&e), but it will be readily distinguished by an ex- 
amination. It ordinarily grows about 2 feet high, but frequently reaches 
3 feet or more in good soil. 

The culms are erect, with four or five leaves at pretty uniform dis- 
tances. The sheaths arc long: and rather loose, particularly the upper 
one. The blade of the leaf is 3 or 4 inches long, about J inch wide at 
the base, tapering gradually to a point. The panicle terminates the 
stalk ana is a cylindrical spike, 2 or 3 inches long, dense, soft, and with 
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the awns of the flower conspicuously projecting. The spikelets are 
single-flowered and consist of a pair of empty outer glumes* which are 
sometimes slightly united at the base, and have a line of short, soft 
hairs on the keels. These glumes closely inclose the flower, which is of 
nearly the same length and consists of a flowering glume (formerly 
called the outer palet) and the essential floral organs. The flowering 

flume gives rise to a fine awn on its back near the base, which extends 
or 3 lines bg yond the glumes. The proper palet of the flower is want- 
ing, and the stamens and styles are inclosed in the glumes. 

Mr. Flint, in his work on grasses, says that it flourishes in Worcester 
County, Massachusetts, but is nevertheless disliked there as a meadow 
grass, as it is very light iii proportion to its bulk. Mr. J. S. Gould 
says: 

It flowers in May, nearly four weeks in advance of timothy, and is one of the earli- 
est grasses to start in the spring. Pastures well covered with this grass will afford a 
fullhite at least one week earlier than those which do not have it. It does not flour- 
ish in dry soils, hut loves moist lands; no grass hears a hot sun hetter, and it is not 
injured hy frequent mowings, on which account, as well as for its early verdure, it is 
valuahle for lawns. (See Plate V.) 

P.HLEUM PRATENSE.— Timothy. 

This is one of the commonest and best known grasses. For a hay 
crop it is,_ perhaps, the most valuable, at least in the Northern States. 

The height of the grass depends much on the soil and cultivation. In 
poor ground it may be reduced to 1 foot, while in good soil and with 
good culture it readily attains 3 feet, and occasionally has been found 
twice that height. It is a perennial grass, with fibrous roots. The base 
of the culm is sometimes thickened and inclined to be tuberous. The 
culm is erect and firm, with four or five leaves, which are erect, and 
usually from 4 to 6 inches long. The flower spike varies from 2 to 6 inches 
in length, is cylindrical, and very densely flowered. The spikelets are 
single-flowered and cylindrical or oblong in outline. There are two 
empty glumes, which are equal and rather wedge-form, with a mucronate 
point or short bristle. The main nerve on the back of these glumes is 
fringed with a few short hairs. Within the outer glumes is the proper 
flower, that is, the flowering glume and the palet inclosing the stamens 
and styles. The flowering' glume is shorter than the outer ones, also 
thinner, 5-nerved, and toothed at the apex. The palet is thinner in 
texture and much narrower. 

This grass, as known in cultivation, is supposed to have been intro- 
duced from Europe, but it is undoubtedly indigenous in the mountain 
regions of New England, New York, and the Eocky Mountains. (See 
Plate VI.) 

Ageostis vulgaris.— Bed Top. 

A perennial grass, growing about 2 feet high from creeping root- 
stocks Which interlace so as to make a very firm sod. The culms are 
frequently somewhat decumbent near the base, then upright, smooth, 
and round, rather slender, and clothed with four or five leaves, which 
are flat, narrow, and roughish, from 3 to 6 inches long, with smooth 
sheaths and generally truncate ligules. The panicle is rather oblong in 
outline, 4 to 6 inches long, open, composed of eight or ten joints or 
whorls, the lower branches mostly in fives, slender, unequal, the longer 
ones subdividing at or above the middle. The spikelets are single- 
flowered, about aline long, varying from greenish to purple. The outer 
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glomes are lanceolate and pointed, nearly equal in size, smooth except 
on the keel, which is more or less roughened. The flowering glume is 
but little shorter than the outer ones, very thin and delicate, and some- 
times with a minute awn on the keel. The proper palet is very small, 
only about half the length of the flowering glume, and inclosing the 
stamens and styles. 

There are several varieties of this species, but there is little practical 
difference between them. Mr. Gould says : 

Tliis is a favorite grass in wet, swampy meadows, where its interlacing, thick roots 
consolidate the sward, making a firm mat ting which prevents the feet of cattle from 
poaching. It is generally considered a vol liable grass in this country, though by no 
means the best one. Cattle eat hay made from it with a relish, especial ly when mixed 
with other grassevS. As a pasture grass it is mucli valued by dairymen, and in their 
opinion the butter would suffer much by its removal. 

Mr. S. Howard says there is a smaller variety of this grass, which is 
found scattered over Massachusetts and Rhode Island, but is chietly 
found in the county of Plymouth, Massachusetts. It seldom grows more 
than 1 foot high, and may be recognized by its narrower leaf and darker 
color. It yields a less bulk of hay, but is heavier in proportion to its 
bulk. Another of the varieties is called Agrostls stolonifera } from its 
long, trailing stolons. This variety was at one time greatly in favor iu 
the bog-lands of Ireland, while in England another variety is considered 
best adapted to dry sandy lands, and is chietly commended for its ability 
to withstand severe droughts. (See Plate VII.) 

Muhlknbergia Mexican A. — Wood grass. 

A perennial grass of rather decumbent habit, 2 to 3 feet; high, very 
much branched from scaly, creeping root-stocks. The culm has nniwr- 
ous short joints below, which are frequently bent, and rooting near tlio 
base, and sending out many long, slender, leafy, lateral branches, whiVh 
give rise from the joints and at the apex to the flowering panieles, whieh 
are sometimes partially included in the leaf sheaths. Tin* leaves are 11 
to 4 inches long, and 2 to S lines wide, gradually pointed. The panieles 
are narrow, usually - or.'! inches long, and composed of live fo ten 
spike-like branches, closely approximated oy becoming distant ami 
interrupted below. The spikelcts arc single {lowered, consisting of a 
pair of outer empty glumes, which are abruptly sharp-pointed, and 
nearly as long as the flowering glume, which is narrow, strongly three, 
nerved, and acute, with usually a lew soil hairs at the base and on the 
nerves. The palcfc is of equal length, with its glume also acute, but 
not bristle-pointed. 

This grass is frequently found in moist woods and low meadows, or 
in prairie bogs. It probably would not endure open upland culture, 
but in its native situations it fills an important part among indigenous 
grasses. 

Professor Killebrewsays: 

It thrives best in bottoms, where it grows freely. It is slower in maturing than 
most grasses, and hence fills a vacuum caused by the m < ding and dying out of the 
earlier grasses. It is eaten with avidity by cattle, and is a g<»od grass m its place. 
(See Plate VIII.) 

MuHLENBEBGriA SYLVATICA.— Wood grass. 

This species in habit and appearance is very much like that of the 
preceding. The panicle is looser, the spikelets not so densely clustered, 
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and tlio flowering glume bears an awn two or three times as long as the 
spikelet. The glumes are generally bristle-pointed, but they vary much 
in this respect, in some forms being only acute. 

It inhabits drier situations than M. mexiean% being found in dry, 
open, or rocky woods, and fence-corners. In agricultural value it will 
probably compare well with the preceding species. (See Plate IX.) 

Oalamag-rostis canadensis.— Blue-joint grass. 

A stout, erect, tall, perennial grass, growing chiefly in wet, boggy 
ground, or in low, moist meadows. Its favorite situation is in cooi, 
elevated regions. It prevails in all the northern portions of the United 
States, in the Kocky Mountains, and in British America. In those dis- 
tricts it is one of the best and most productive of the indigenous grasses. 
It varies much in luxuriance of foliage and size of panicle,- according to 
the location. The culms are from 3 to 5 feet high, stout and hollow, 
hence in some places called the small reed-grass. The leaves are a foot 
or more long, flat, from a quarter to nearly half an inch wide, and 
roughish; the stem and sheaths smooth. 

The panicle is oblong in outline, open and somewhat spreading, 
especially during flowering, from 4 to 0 or even 8 inches in length, 
and 2 to 4 inches in diameter; of a purplish color; the branches mostly 
in fives, at intervals of an inch or less. The branches of the panicle 
vary in length from 1 to 3 inches, the long ones flowering only toward 
the extremity. The spikelets are single-flowered and short-pedicelled: 
the empty glumes are about 1^ lines long, lanceolate and acute; within, 
at the base of the flowering glume, are a great number of silky, white 
hairs about as long as the glume, a part of these hairs forming a tuft 
which is considered to be the rudiment of a second flower. The flower- 
ing glume (lower palet of the books) is thin and delicate, about as long 
as the outer glumes, and somewhat finely toothed at the summir, 3 to 5 
nerved, and bearing on the back, below the middle, a delicate awn, reach- 
ing about to the point of the glume, and not much stouter than the 
hairs. The proper palet (upper palet of the books) is thin, oblong, and 
about two-thirds the length of its glume. 

Mr. J. S, Gould says — 

: It constitutes about one-third of the natural grasses on the Beaver Dam meadows of 
the i Adirondack's. It is certain that cattle relish it very much, both in its sreen state 
and when made into hay, and it is equally certain that the farmers who have it on their 
Jams behove it to be one of the beat grasses of their meadows. (See Plate X.) 

BUCHLOE DAOTYLOEDES.— Buffalo grass. . 

Several different grasses have in the Rocky Mountain region received 
the name of buffalo grass, but that to which the na me most properly ap- 
plies is the Bmhloe clactyloides, which is extensively spread over all the 
region known as the Great Plai ns. It is a very low grass, growi ug in ex- 
tensive tufts or patches and spreading largely by means of stolons or off- 
shoots similar to those of the Bermuda grass (Cynodon dactylon), these 
stolonsbeing sometimes 2 feet long, and with joints every 3 or 4inches, fre- 
quently fruiting at the joints. The leaves of the radical tufts are 3 to 5 
inches long, 1 or 1£ lines wide, smooth, or edged with a few scattering 
hairs. The flowering culms are chiefly dioecious ; that is, theflowers of one 
plant all male, and those of another all female, Sometimes, however, both 
kkids of flowers are found on the same plant, but in separate parts. The 
flowering stems of the male plant are 4 to 8 or 10 inches high, generally ! 
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jlonger than the radical leaves, bearing three or four slender leaves and 
jat the summit two to four short contiguous flower spikes, which are half 
an inch long or less. These spikes consist usually of ten to twelve ses- 
sile spikelets, alternate in two rows on the lower side of the flattened 
scabrous rachis. The spikelets are 2 to 3 lines long, and mostly 2-flow- 
ered. The empty glumes are very unequal in size, the upper one being 
itwice as long as the lower, ovate, acute, or niueronate, more developed 
on one side than on the other, and about as long as the flowering glumes. 
;The flowering glumes and their corresponding palets are nearly equal in 
size and texture, the glume lanceolate, 3-uerved, rather membranous, 
, and, in the lower flower, pointed with a short awn or mucro. The proper 
paletis membranous, 3-uerved, 2-keeled, ami inclosing the three stamens. 

The flowering stalk of the female plant is shorter than the leaves, ! 
to 2 or sometimes 3 or 4= inches high, and sometimes almost concealed 
among the leaves at the joints of the stolons. The sheaths of the two 
or three uppermost leaves are dilated and inclose the spikes or clusters 
of female flowers. Of these spikes there are two or three, each consist- 
ing of three to five spikelets. The spikelets are single- flowered and of 
a somewhat complex structure, the parts analogous to those of the male 
flowers, but thickened, indurated, and modified. 

It is hardly necessary to recapitulate the virtues of this widely-cele- 
brated grass. It plays an important part in the feeding and fattening 
of the vast herds of cattle which have now mostly displaced the buffalo. 
Whether it can successfully be subjected to cultivation remains to be 
determined. (See Plate XI.) 

Aiea cjespitosa — Hair-grass. 

Tins is an exceedingly variable species, having a very wide distribu- 
tion in this ami oilier countries. It is somewhat rare east of the Missis- 
sippi, but on the elevated plains and in the lioeky Mountains, also in 
California and Oregon, it is one of the common bunch- grasses which afford, 
pasturage to cattle and horses. We will confine our description to that 
form which occurs in the hilly regions of New England and Northern 
New York. 

The culms form tussocks, and grow from 2 to t feet high ; the leaves 
flat, linear; the radical ones a foot long, those of the culm 4 to 6 inches. 
The panicle is pyramidal or oblong, 0 to 10 inches in length, of about six 
whorls of branches, the lower ones in fours or fives, the upper in twos, 
1£ to 3 inches long, capillary and spreading, subdividing below the mid- 
dle; the spikelets on slender pedicels, each with two perfect flowers, and 
often with the rudiment or pedicel of a third one. 

The empty glumes are membranacoous, with a green keel, and about 
as long as the flowers, the upper one a little the larger; the flowering 
glumes have each a tuft of white hairs at the base, are thin, scarious, and 
delicately nerved, and toothed at the blunt apex; from the back of each, 
near the base, proceeds a slender awn about as long as its glume, or 
shorter; the palets are similar in texture and narrower. The panicle is 
very handsome, presenting a silvery hue and a loose graceful appearance. 
Mr. J. S. Gould says *. 

It in fouutl on t.ho shores of lakes ami streams. It has :i. very unsightly mode of 
growth, forming largo iussonks, which, when numerous, are very difficult to get; xi.fl of. 
Cattle Holdom oat the rough, coarse loaves. Hogs socio very food of this grass, ivinl 
they are the only awi mala that i? ppear to enjoy it. It is valued in England and in sport- 
ing countries as a cover for game, and Is sometimes extensively sown with this object. 
(See Plato XII.) 
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Arrhanatherum a venaceum.— Meadow Oat grass, 
4 l^rennial gtass of strong, vigorous growth, introduced from Europe. 



with four or five leaves each; the sheaths smooth, the leaves somewhat 
glabrous on the upper side, 6 to 10 inches long and about 3 lines wide, 
gradually pointed. The panicle is loose and rather contracted, from 6 
to 10 inches in length, rather drooping, the branches very unequal, 
mostly in fives, the longer ones 1 to 2 inches, and subdivided from about 
the middle ; the smaller branches very short, all rather full-flowered. The 
spikelets are mostly on short pedicels, the branches and rachis rough. 
The structure of the flowers is similar to that of the common oats ( Avena 
mtiva), but differs in several particulars. The spikelets consist of 
two flowers, the lower of which is staminate only, the upper one both 
staminate and pistillate, and a minute extension of the rachis called a 
rudiment of a third flower. The outer or sterile glumes are very thin 
and transparent, the upper one of the two being about 4 lines long and 
3-tierved, and the lower one about 3 lines long and 1-nerved. The flow- 
ering glume of the lower flower is about 4 lines long, green, strongly 
7-nerved, acute, and roughish, with a cluster of hairs at the base j the 
middle nerve gives rise, near the base, to a twisted and bent awn, which 
extends conspicuously beyond the spikelet. The proper palet of this 
flower is thin, linear, and minutely 2-toothed. The second flowering 
glume is similar to the first, less strongly nerved, and furnished on the 
back or mid-nerve, near the apex, with a short, straight, appressed awn, 
hardly extending beyond the glume. This glume has also a small tuft 
of hairs at the base. The palet of this flower is similar to that of the 
first. It will require a small magnifier to bring to view the rudiment. 
$his grass is not much known in this country, 

/ It is much valued on the continent of Europe forthe food of all animals except horses. 
The herbage is very productive, very early, and rapid in its growth. When growing 
with other grasses, cattle and sheep eat it very well, hut do not like to he confined to 
it alone. 

Mr. Thomas Brigden, of South Lowell, Ala., sends samples of this 
grass, of which he says: 

We ohtained seed from the Tennessee Valley, under the name of evergreen gasass, and 
it appears at the present time to he by far the most valuable kind that we have experi- 
mented with; it remains green during the winter, and starts into growth very early in 
spring, making a dense, heavy growth from 20 to 30 inches high, and, as far as at 
present tested, it stands the summer heat well, (See Plate XIII. ) 

Holoxjs lan atus.— "Velvet grass, Meadow soft-grass. 

$his is also a foreign grass, which has been introduced, and is toler- 
ably well established in some places. It is perennial, with a stout, erect 
culm, 2 to 3 feet high, the leaves and especially the sheaths, densely 
clothed with soft hairs feeling like velvet. The culm is leafy, the sheaths 
loose, the upper ones longer than the blade, which is 8 to 6 lines wide and 
rather abruptly pointed. The panicle is open and spreading, rather ob- 
long in outline, 4 to 6 inches in length. The branches or rays are mostly 
in twos or threes, much divided and soft hairy. The spikelets are 2- 
flowered and jointed, with the pedicel just below the empty glumes, 
which are membranaceous, boat-shaped, much larger than the flowers; 
the upper one much the broader, 3-nerved, the mid-nerve with a row of 
hairs on the keel and acutely pointed. Of the two flowers the lower one 
is much the larger and contains both stamens and pistil} the upper one 
is staminate only. The flowering glumes are smooth and shining, rather 
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■coriaceous; that of the lower flower awnless, that of the upper one with 
a short, stout, bent or hooked awn at the apex. 

It is not hekl in good repute as an agricultural grass in Europe. It 
has frequently been sent to this department from the South with strong 
commendations for its productiveness. (See Plate XIV.) 

Phragmites communis Reed grass. 

A tall, coarse, perennial grass, growing on the borders of ponds and 
streams, almost rivaling sorghum in luxuriance. It attains a height of 
6 to 10 feet, the culms sometimes an inch in diameter and leaves an inch 
or two in width. 

• The panicle is from 9 to 13 inches long, loose but not much spreading, of 
an oblong or lanceolate form, slightly nodding. The branches are very 
numerous, irregularly whorled 4 to 8 incites long, much subdivided, and 
profusely flowering. The larger panicles form very ornamental plumes, 
almost equal to those of Anmdo donaw, so much cultivated for ornament. 
The spikelets are from 3 to 7 flowered, all the flowers except the lowest 
surrounded by long silky hairs at the base ; the lowest one is either 
empty or contains only stamens. The lower or empty glumes are tkin- 
nish, lanceolate, keeled, and unequal in size, the upper one being con- 
siderably the longer. The flowering glumes are membranaceous, nar- 
rowly awl-shaped, and about as long as the silky hairs. The palets are 
thin and only half to one-third as long as their glumes. 

This grass is widely distributed in different parts of the globe, and in 
some countries is put to several uses, as for thatching, for which pur- 
pose it is said to be valuable. It is also used tor making light reed 
.fences and screens. Its leaves are too coarse and innutritions for fodder. 
(See Plate XV.) 

MELICA MixTiOA. — Melic grass. 

A perennial grass, growing sparingly in rich, rocky woods throughout 
most of the States oast of the Kooky Mountains. It grows in loose 
tufts, the culms about 2 feet high, the lower leaves and .sheaths soft 
hairy, the upper leaves narrow, 3 to 4 inches long, gradually pointed. 

The panicle is nearly simple or little branched, or in the variety dif- 
fusa the panicle is larger, more branched and spreading. The spikelets 
are loosely arranged on the brandies, almost sessile, and rather on one 
Side of the branches. They are large and graceful in appearance, each 
one consisting of two perfect flowers and a small chaffy knob called a 
rudiment. The outer glumes are thin, scarious-margined, 5 to 7 nerved, 
purplish, and 3 to 4 lines long. The flowering glumes arc thicker, 
strongly ribbed, searkras at the blunt apex, and minutely rough on the 
nerves. The two flowers are somewhat distant from each other. The 
palets are narrower and shorter than the flowering glumes, arched and 
eiliate on the keels. 

This grass is eaten and relished by cattle, but is not probably well 
adapted to cultivation. (See Plate XVI.) 

Glyokbia canadensis.— Rattlesnake grass. 

A grass belonging to the northern portion of the "United States, 
usually found in mountainous districts, in swamps, and river borders, 
growing in clumps. The culms are stout, about 3 feet high, smooth and 
leafy. The leaves are linear-lanceolate, (> to 9 inches long, or the lower 
ones much longer, about 4. lines broad, and rather rigid; The panicle 
is large and effuse, C to 9 inches long, ohioug-pyraniidal, and at length 
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drooping. The whorls are an inch or more distant, the branches semi- 
vertieiUate, mostly in threes, the largest 3 to 4 inches long, and subdi- 
vided from near the base* The spikelets are oblong to ovate, when 
mature nearly 3 lines long, rather turgid, but flattened at the sides, 
usually 6 to 8 flowered. The empty glumes are shorter than the flow- 
ering glumes, ovate-lanceolate, acute, purplish, the upper one largest. 
The flowering glumes are broadly ovate, acute, 5 to 7 nerved, •! -J to 2 
lines long. The palets are shorter than their glumes and thicker in 
texture, roundish and obtuse, with the sides strongly reflexed. 

This ia quite an ornamental grass, resembling the qualcing grass (Brim). 
Cattle are fond of it both green and when made into hay. It is well 
adapted to low meadows. (See Plate XYIL) 

POA ALSODES, 

A species of spear-grass, of, probably, no great agricultural value, but 
ipund in mountainous districts in the northern parts of the United States, 
in woods and on hill-sides in New England, Hew York, the mountainous 
parts of Pennsylvania, and westward to Wisconsin* , 

The culms are 2 to 2$ teet high, slender, erect, and with about three I 
narrowly linear leaves, each 3 to 4 inches long. The panicle is about 6 v I 
inches long, very open, and composed of about four whorls of branches, \ : 
chiefly in fours, the lower ones distant, very slender, 2 to 3 inches long, * r 
and with few flowers only toward the extremity of the branches. The * ■ 
species may most readily be distinguished by the acute flowers. The 
spikelets are about 2 lines long, chiefly 3-flowered. All the glumes are j 
acutely pointed, the flowering ones obscurely nerved, and with a narrow \ 
tuft of long webby hairs at the base. Mr, J. S. Gould says : 

It flourishes on momitain-aides from 1,000 to 3,000 feet .above tliesca; but is very 
well adapted for lawns and for thick, shady places, where few other lands will grow. 
The seeds weigh about 15 pounds to tho busheh (See Plate XVIII. ) 

Eeagrostis pojsoipes var. megastachyjl 

This is an European grass which has become extensively naturalized, 1 
not only in the older States, but in many places in the Western and. 
Southwestern Territories, It is found in waste and cultivated grounds 
and on roadsides, growing in thick tufts, which spread out over the 
gromnd by means of the geniculate and decumbent culms* 

The culms are from 1 to 2 feet long, the lower joints bent, and giving 
rise to long branches. The sheaths are shorter than the internodes, the 
leaves from 3 to 6 inches long- The panicle is frequently 4 or 5 inches 
long, oblong or pyramidal, somew hat open, but full-flowered, the branches 
irregularly single or in pairs, branched and flowering nearly to the base. 
The spikelets are oblong or lanceolate, j to A inch long and 10 to 20 flow- 
ered when well developed. The empty glumes are smaller than the flow- 
ering ones, rough on tho keel, acutish. The flowering glumes are 1 line 
long, ovate, rather obtuse, and strongly 3-nerved. The palets are shorter 
than their glumes, narrow, tho sides reflexed, and the margin eiliate. 

This grass is said to have a disagreeable odor when fresh. It pro- 
duces an abundance of foliage, and is apparently an annual, reaching 
maturity late in the season. We are not aware that its agricultural 
value has been tested* (See Plate XIX.) 

EKAGBO'STIS kteshbv 

This is a native grass very widely diffused over the United States, \ 
arid extends into Mexico. In habit it is somewhat like the preceding 
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species (U. pocecides^ growing iu tufts, with the culms branching at the 
base, and the lower joints bent. The culms are smooth, slender, 10 to 
20 inches high, the leaves narrow and sparse, with a tendency to pro- 
duce an abundance of flowering culms. The panicle is oblong^ open and 
spreading, 3 to 4 inches longj with the branches irregularly single or in 
pairs, and much subdivided. The spikelets are oblong, lanceolate to 
linear, about 2 lines long, and usually from 5 to .15 flowered. The empty ' 
glumes are small, only about half the length of the flowering glumes, 
ovate and acute. The flowering glumes are about half a line long, acut- 
isb, and distinctly 3-nerved. 

It has little or no agricultural value except in arid, sandy districts, 
where it seems to be most common. (See Plate XX.) 

Bromxts liREOTtTS.— -Erect Brome grass., 

This is an European species which has become sparingly naturalized 
iu some places. It is a' perennial grass, growing about 2£ feet high, 
the culms erect, firm, and smooth. The leaves are narrowly linear, 
mostly radical or at the base of the stem. The panicle is somewhat ob- 
long in outline, 5 or 0 inches long, the branches mostly in lives, 1 to 2 
inches long, slender, erect, not much subdivided, and each terminated 
with the pretty large spikelet of seven to nine flowers. The spikelets are 
about 1 inch long. The empty glumes are lanceolate, thinnish, acute, 
rather shorter than the flowering glumes, which are about 5 lines long, 
linear-lanceolate, slightty rough, and pointed with an awn of half to 
three-quarters its own length. 

This species is not so coarse as many of the brome grasses, and will 
he more useful for hay. It is of the same genus as chess or cheat, but 
is. very different from and should not be confounded with feroom grass, 
which is an Andropogon and much less valuable. (See Plate XXI.) 

Loliitm PEKEirau. — Eye grass, and Italian Eye grass. 

A perennial grass introduced from Europe. The culms are 2 to 3 feet 
high, \jery leafy, and terminating in a loose spike-like panicle, 6 inches 
or more in leu gth. The spikelets are arranged alternately on the rachis, 
placed edgewise, that is, with one edge of the flat spikelet applied to the 
main stem, at short distances, so that there may be twenty or more in 
the panicle. The spikelets are £ to f inch long, generally 7 to 11 
flowered. The inner empty glume is generally wanting, so that, except 
on the terminal spikelet, only one glume is apparent, which is half or 
more than half the length of the spikelet, narrowly lanceolate, and acute. 
The general appearance of the panicle is like that of couch grass (Triti- 
cum repens). Tine flowering glumes are thiekish, obscurely nerved, rather 
hispid, acutely pointed, or in the variety Italieum with a longish awn. 
The proper palets are similar to the flowering glumes and of nearly equal 
length. 

An. intelligent writer, whom we have frequently quoted, says, respect- 
ing this grass: 

It 'occupies the same place in (iroat Britain that timothy does with us, and is there 
esteemed ou the whole higher than any other species of grass, and is called rye grass 
or ray grass.' Of all the varieties of Loliiim permno -which are known, that called itali- 
eum is by far the most valuable. Its spikelets are conspicuously bearded, the flowers 
being all terminated by long, slender awns, which character distinguishes it very 
easily from Lolimn pcrenne. lis name (Italian rye grass) is derived from the fact that 
its native habitat is on the plains of Lombardy, where broad and extensive plains of 
pasture land are frequenlty inundated by the mountain streams which intersect them. 
It is mainly adapted to irrigated meadows, and in these it is undoubtedly superior to 
any other grass. (See Plate XXII.) 

25 A . 
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Hordeum nodosum.— Barley grass; Meadow barley. 

An annual or biennial grass, growing principally in alkaline soils and 
on the borders of saline marshes, especially in the Western States and 
Territories. Although eaten by cattle when in a young state, it cannot 
be claimed as of anything more than temporary value. The culms are 
usually 1 to 1£ feet high, sometimes in moist places reaching 3 feet, and 




of the rachis. One (the central) spikelet is sessile and perfect: the two 
lateral ones are short-stalked and imperfect or abortive. Each of the 
spikelets has a pair of empty glumes, which are narrowly lanceolate and 
awn-pointed, or the lateral ones may be reduced to rough bristles. The 
flowering glume of the perfect flower is lanceolate, indistinctly 3-nerved 
and terminated by an awn £ to -J inch long, equaling those of the empty 
glumes. The proper palet is inclosed in its glume, is of about the same 
length as that, excluding the awn, and of thinner texture. (See Plate 

Elymus viuginicus.— Wild Rye grass. 

A coarse perennial grass, growing on alluvial river banks or in rich 
low grounds. The culm is rather stout, 2 to 3 feet high, leafy: the 
lower leaves are 10 to 15 inches long, broad and rough. The sheath of 
tiie upper leaf usually incloses the stalk and sometimes the base of the 
flower-spike. This spike is erect, dense, and rigid, 2 to 4 or 5 inches 
long and $ mch thick. The spikelets are two or three together at each 
joint, (01 alike and fertile, sessile, 2 to 5 flowered 'and each with a pair 
of empty glumes. These glumes are very thick and coarse, stroimly 
nerved, lanceolate, and bristle-pointed, about 1 inch long. The flower- 
ing-glumes are of firm texture, lanee-oblong, 5-nerved, hairy on back, 
and terminating in a stiff, straight awn, half an inch to nearly an inch 
long, the lowest one in, the spikelet having the longest awn, the others 
gradually .shorter. The palet is oblong, obtuse, and as lone- as the 
flowering glume excluding the awn. t> 

This grass frequently forms a considerable portion of the produce of 
native meadow-lands, and makes a. coarse hay. It starts growth early 
m the spring, and thus affords a good pasturage. Professor Killebrew, 
ot iennes see, says it is very valuable and ought to be tried in cultiva- 
tion, (bee Plate XXIV.) 

Elymus striatum— Smaller Wild Eye grass. 

This grass has a structure as to the flower-spike similar to. the pre- 
ceding, but it is a more slender grass in all its parts, varying from 
smooth to pubescent The spike is 3 to 4 inches long, cylindrical, and 
inclined to droop. The glumes are more slender than in E. virgilvkm, 
with longer awns. The spikelets are usually 2-flowered, the empty 
glumes narrow, rigid, and about 1 inch long. The body or dilated part 
<>t the flowering glume is oblong, about 4 lines long, and tipped with a 
slender awn an inch or more in length. * 

This species grows in rocky woods and on river banks, growing more 

.Respectfully submitted. 
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Hon. Wm. G. Le Duo, 

Commissioner of Agriculture : 

Sir : I have the honor to submi t the following report of investigations, 
undertaken by your authority, of the diseases known as the swine 
plague and fowl cholera. 

PART I. — INVESTIGATIONS OF SWINE PLAGUE.. 

By the investigations carried out under your direction in 1878, many 
important and long-contested questions respecting this disease must 
be regarded as definitely settled. Among the more important of these 
I particularize the following, winch had a controlling effect on my work 
during the past year. 1. The great epizootics among swine in the West 
and South are the result of one and the same disease. 2. The symptoms 
and more apparent lesions of this 'are definitely ascertained. 3. This 
disease is contagious, and the great majority of cases may be traced to 
contagion. 4. It may be communicated by inoculation to other species 
of animals. 

There were some other points, however, which still needed much inves- 
tigation. Most important of all, from a practical stand-point, seemed 
the necessity of determining the comparative activity of different disin- 
fectants in destroying the virus, in order that an intelligent selection of 
these might be made in freeing infected premises from'the disease and 
possibly in the treatment of sick animals. It was, also, exceedingly 
desirable that further microscopic observations should be made with a 
view of obtaining more substantial evidence in regard to the nature of 
the contagious principle which constitutes the essential cause of the 
disease. For, if this disease could be traced to the effects of a micro- 
scopic organism with the same certainty as anthrax fever has been 
traced to the BaotSrUie or Bacillus mithracis, we might be able to dis- 
cover points in the development history of this which would have as 
great influence on our sanitary measures as the recent discoveries of 
Pasteur must have on the prevention of anthrax. 

WIRST SERIES OF EXPERIMENTS. 

The virus for these inoculations was obtained at Pickens, S. 0., De- 
cember 29, 1879, by killing a sick animal belonging to Mr. Hagood. 
The disease had prevailed for several weeks, and a few hogs from this 
gentleman's herd were already dead. Two were sick at the time of my 
visit. The one selected had been improving for about a week, had a 
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fair appetite, but still went with arched hack, tueked-up abdomen, and 
staggering walk. Temperature 103J° F. Traces of petechia and erup- 
tion on skin of abdomen and inner side of thighs. The abdomen was 
distended with a transparent yellowish effusion, in which coagulaj 
rapidly formed on exposure to the air. Small intestkies slightly con- 
gested : peritoneum thickened; liver congested ; small patches of hep- 
atization in both lungs, and bronchial tubes tilled with reddish froth. 
Mucous membrane of stomach considerably reddened in places; lym- 
phatic glands congested ; blood dark colored, but formed a firm coagulnm. 
Vacuum tubes were tilled with blood and abdominal effusion and hermet- 
ically sealed j pieces of lung, stomach, spleen, and lymphatic glands 
secured. 

EFEECT OF SOLUTION OF CHLORIDE OF ZINC ON THE VIRUS. 

In Professor Law's experiments, but one of the agents which ho used 
seemed to be an efficient disinfectant, in solutions of one-fifth of 1 per- 
cent, after a contact of five minutes. This was chloride of /inc.* To 
make a thorough test of the activity of this agent, and to discover the 
weakest solution that would prove a safe disinfectant, seven pigs were 
inoculated, January 3, 1880, as follows : 

Experiment No, 1.— One pig inoculated with peritoneal effusion, blood 
and dried froth from trachea. 

Experiment No. 2.— One pig -inoculated with one drop of effusion in 
four of distilled water. 

Experiment No. 3. — One pig inoculated with one drop of effusion in 
four of a solution of chloride of zinc 1 : 500. 

Experiment No. 4— One pig inoculated with one drop of effusion in 
four of a solution of chloride of zinc 1 : 1,000. 

Experiment No. 5. — One pig inoculated with one drop of effusion in 
four of a solution of chloride of zinc 1 : 3,000. 

Experiment No. 6. — One pig inoculated with one drop of effusion in 
four of a solution of chloride of zinc 1 : 4,000. 

Experiment No. 7. — One pig inoculated with one drop of effusion in 
four of a solution of chloride of zinc 1 : 5,000. 

Method of preparing the virus. — From one-half to one hour before 
using, four drops of the solution of chloride of zinc of the required 
strength were placed in a watch glass ; to this was added and thoroughly 
mixed a single drop of peritoneal effusion. It was then covered with 
a small bell glass, and allowed to stand till used. In each case the 
solution had sufficient strength to coagulate the albuminoid constituents 
of the effusion, and thus produce a white liquid resembling milk. With 
the solution of 1 : 5,000 this was less marked than with the others, but still 
quite noticeable, and it was hoped from this demonstration of the 
activity of the diluted solution, that it might prove effective in destroy- 
ing the virus when in contact with it for a considerable time. As we 
shall soon see, this hope was not realized. 

Method of inoculation.— To prevent constant disinfection of the lancet, 
virus treated with the stronger solutions was first used, and the pure 
virus inoculated last; that is, the inoculations were made in the follow- 
ing order, according to the numbers of the above experiments: No. 3, 
4, 5, 6, 7, 2, 1. Of course, if the virus were destroyed at all this would 
happen with the strongest solution, and the contamination of the lancet 
would, therefore, have no effect on the results. In each case the grooved 
lancet was used, one drop of virus being inserted in each of two punct- 
tures in the ear, and one drop in a single puncture on inside of thigh. 

*Eeport of Commissioner of Agriculture, 1878, p. 378. ™~ 
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Distribution of animals.-- The animals, numbered to correspond, with 
experiments, were, for convenience in feeding, with one exception, 
placed two an each pen. Thus, Nos. 1 and 2 were placed in pen No. 2; 
Nos. 3 and 4 in pen No. 1; Nos. 5 and 6 in pen No. 3; and No. 7 in pen 
No. 4. The pens were at least 100 feet apart, and it was believed that, 
in case one of the inmates of a pen should contract the disease from the 
other, the difference in the time of appearance of the first symptoms 
would make this apparent. 

Besults.—^ot one of these pigs escaped the infection. January 12, 
No. 1 had eruption ; No. 2 was coughing; No. 4 coughing, with high 
temperature. January 15, all have a plain eruption, most noticeable on 
the inner sides of thighs and fore-legs. Temperature of No. 4 still high 
(104£°), bit that of No. 7, though covered with eruption, is but 98 

January 17. — No. 4 killed for examination. The skin covered with 
elevations of considerable size, and very apparent; granular melanotic 
deposits in the areolar tissue beneath abdomen ; mesentery thickened, 
and intestines united as the result of peritonitis; elevations on mucous 
surface of duodenum ; congested patch on mucous membrane of stomach; 
liver congested and softened; spleen reddened along its border, and 
somewhat mottled; lungs almost completely hepatized; bronchi filled 
with white froth; hyperemia of nearly all the lymphatic glands, 

These lesions can leave no doubt of the nature of the disease produced 
by the inoculation. 

January 23. — No. 7 was killed, and presented equally plain lesions of 
swine plague. 

January 31. — No. 1 was killed, and found to have lesions much less 
satisfactory than either of the others.* . 

The remaining animals were allowed to recover. 

Conclusions.-— There can be little doubt from the period of incubation 
and lesions, especially with Nos. 4 and 7, that the disease produced 
was a mild form of swine plague. We must conclude, therefore, that 
chloride of zinc in solutions of one-fifth per cent, and weaker, even when 
mixed with a small quantity of virus in liquid form for half an hour 
before inoculating does not destroy the disease-producing properties 
of this virus, and is, consequently, in no sense a disinfectant in solu- 
tions of such strengths. 

SECOND SERIES OF EXPERIMENTS. — EFFECT OF PUTREFACTION ON 

VIRUS. 

■ '< 
Everything pertaining to the destruction of the virus of contagious 
diseases by natural agencies is of great interest, since from such facts 
we are enabled to judge as to the time infected premises are unsafe, 
and also as to the state in which the virus is preserved, as seems 
to be the case for considerable periods of time even when exposed to 
the ordinary atmospheric changes. A number of experiments bearing 
on this point were, therefore, made as follows: 
Experiment No. 8.— One pig was inoculated Mareh 31, 1880, by two 
, lancet punctures in the ear, in each of which was placed a single drop 
of the peritoneal effusion from the pig killed atKckens, S. 0., December 
29, 1870, or 93 days before. Thishad been preserved in a loosely-corked 
bottle in a warm room, and had an exceedingly unpleasant odor. It 
produced no effect. May 3, this pig was reinoculated with the same 
liquid, now preserved 126 days. No effect, either local or general, fol- 
lowed the inoculation. Animal preserved for several months. 

.,: * Temperature record and fuller particulars are given in appendix to this report. 
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Experiment No. 9.~One pig was moculated Apr ajj ^J^J^ 
Affnsum from pig No. 7, killed January 23. This, had oeen preseivea m 
flS^Sv^M.»pfllMy t>*e» Dut was considerably decomposed. 
i ? S^t?SSSffffi that hermetically sealing virus m capillary 
tubL does not invent its decomposition unless unusual precautions are 

akS to prevent the germs of bacteria t™^^^$£- 
before or during the process of filling and sealing, i-hree lancet) puncc- 
Se^e made in the ear and one in thigh, in each of which a drop was 
placed by means of the grooved lancet. Not the least effect either local 

°X^"6.-April 6, 1880, Dr. Detmers mailed to me some 
puSnal exudation of a pig that had died that morning, It was re- 
Ed April 12. Two quills had been filled with the liquid, ; and the ends 
SedwSh wax. It had a dark purple color a plain odor of putre. 
fSn andlwarmed with Bacterid term*, but besides this organism 
there were many BaciUus rods about T5 -h o of an inch m diameter, and 
of various lengths, and spherical and oval granules of a similar diameter, 
Sie and in chains. Two hogs were at once moculated by means 
Of the gloved lancet, punctures being made both in the thigh andear, 
and a drop inserted under the skin at each point. The animals Were 
carefully watched for a month without observing the least symptom of 

^Exwrhnmt No. ll.-May 4, Dr. Detmers laMme cotton wool which 
had been previously saturated with pleural efiusion and partly dried. 
It was received May 10, still moist and with a slight odor of decomposi- 
tion Two pigs were immediately inoculated, by forcing small pellets of 
this cotton under the skin with a lancet. The pellets were selected from 
different parts of the mass, some being from the driest parts while others 
were selected because still moist. One pig had six of these pellets in- 
serted beneath the skin of the inside of the thighs ; the other had two 
pellets in the ear, two at inside of fore legs, and one under abdomen. -No 
sign of disease within the next six weeks. 

Experiment No. 12.— The cotton remaining from above experiment was 
placed in a beaker and moistened with a weak solution of salt (three- 
fourths per cent.), and allowed to stand four hours, when the liquid was 
separated by pressure. This was of a reddish color, had a slightly un- 
pleasant odor, and contained vast numbers of bacteria, among which 
could be plainly distinguished Bacterium termo and Bacilli, as in Experi- 
ment So. 10, with many globular elements singly and in both clusters 
and chains. One pig was inoculated by hypodermic injection of three 
cubic centimeters of this liquid at the inside of thigh. Bemained in the 
best of health for the next six weeks. 

Experiment No. 13.— June 3, 1 received from the same gentleman m 
hermetically-sealed glass tube containing virus in a liquid form. It 
had Been oil the way eight days, and was in an advanced stage of decom- 
position. One pig was inoculated by inserting three or four drops in a 
number of punctures with the lancet. Ko symptoms of disease could 
ever be detected, though the animal was preserved for two months. 

Conclusion.— Putrefaction entirely destroys the virus of swine plague, 
and this may occur within six days in ordinary spring weather. 

THIRD SERIES OF EXPERIMENTS.— EFFECT OF DRYING- THE VIRUS. 

Experiment No. 14.— Four pigs Were inoculated May 3, with virus which 
had adhered to outside of capillary tubes when these were filled Decem- 
ber 29. This, being in aa extremely thin layer, dried'rapidly and re;, 
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mainedih a thoroughly dried condition. It was scraped off, slightly 
moistened with three-fourths per cent, salt solution, and inserted under 
the skin of ear and thigh with lancet. The pigs remained in good health 
for months afterwards. 

Experiments Mo. 15.— One pig was inoculated May 5, 1880, with dried 
lung and intestine from. pig killed in South Carolina,' December 29. 
Small pieces of these organs had been thoroughly dried in the sun and 
preserved in a dry room; six small particles were pared from different 
parts and inserted hypodermically. ISTo effect whatever was produced, 

Experiment No. 16,— A single pig was inoculated June 3, by inserting 
a section of quill and three small pellets of cotton beneath the skin ; both 
quill and cotton had been dipped into perfectly fresh virus, by Dr. 
Detmers, nine days before, and carefully dried. 

June 15. — This pig has an eruption of pustules, one-fourth to three- 
fourths of an inch in diameter, under the abdomen and on inner side of 
legs. Some of the elevations have a small opening at the summit, from 
which pus escapes. Appetite good j temperature 103£° F. 

June 22.— The anim al killed by bleedin g. There has been little change 
in appearance from that noted seven days ago. The elevations still 
exist, but are healing and few are discharging. 

Post-mortem examination,-^- The peritoneal cavity contains about one- 
half pint Of transparent, colorless liquid; the pleura and pericardium 
each contain one gill of a fluid of similar appearance. The intestines 
adhere quite firmly by newly-formed tissue. The lungs have many 
small indurated points throughout, probably the result of a former mild 
attack of the disease which this animal had in January. Uo other 
lesions were to be observed,. except those plainly associated with the 
parasitic worms so common in this section, viz. :' Echinorynclms gigas, 
Stephamirm dentatus and Strongyhts elongatm. 

Experiment A r o. 17.— The virus for this was obtained in Guilford 
County, North Carolina, from a hog killed the 1st of June. The outbreak 
of the disease in this county had extended over a section four or five 
miles square— a very large proportion of the hogs dying. There was 
effusion into the peritoneal and pleural cavities and also into the peri- 
cardium of the animal killed. The left lung Ayas almost entirely 
hepatized. A small quantity of cotton wool was "dipped into the pleural 
effusion and thoroughly dried in the air; this did not occupy one-half 
hour, and, consequently, there was no time for putrefaction. One pig 
was inoculated June 3 by forcing pellets of this cotton wool under the 
skin with a lancet. No effect whatever resulted. 

A pig inoculated for comparison with pleural effusion preserved in a 
tube had dull appearance, cough, eruption of pustules and elevated 
temperature (lO l^o the twelfth day, but soon recovered. 

Mvperiment JVo. .18.— Two pigs were inoculated July 12, 1880, by 
inserting two small pellets of cotton under the skin on inside of thigh. 
This cotton was prepared July 2, by moistening in the liquid which 
exuded from a section through the hepatized portion of a lung taken 
t from a pig killed near Charlotte. It was immediately dried by spread- 
ing in a thin layer and exposing to a current of air. M effect whatever 
followed the inoculation. 

In addition to these experiments, I sent virus to Professor James Law 
about the 1st of October, 1878. It was the liquid obtained by section of 
the hepatized lung of a pig in the first stages of the disease; quills were 
dipped into this and dried in the air. Professor Law succeeded in pro- 
ducing the disease with this virus five days later. 
I These experiments indicate that the virus thoroughly dried and pre- 
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served in this condition loses its activity in a few days. Professor Axe 
has published experiments which show that the dried was may remain 
nn+u?A Sr twntv-six days, and Professor Law has produced the disease 
^$O^Effi<& ItispossMethatinthemoistclimateof 
™land the virus ma/retain its activity much longer than m America. 
Tr ^the above experiments the disease was induced in one case with virus 
nine days after drying, but it failed with one animal two days alter 
rvinff, wth two after ten days, and with five animals one hundred and 
Sty-flve days after drying. It has been recently ascertained also 
that complete desiccation destroys the virus of glanders m fif teen days.* 
These facts lead us to believe that the well-known disinfecting effects 
of free ventilation are due to the thorough desiccation of the virus; and 
thev make itplain that this, the cheapest of all means of disinfection, 
should never be neglected in dealing with this class of diseases. 

FOURTH SERIES OP EXPERBIENTS.-INOCULATIONS WITH CULTIVATED 

VIRUS. 

Experiment Fo. 19.— Virus which had been preserved ten weeks in a 
capillary tube hermetically sealed was cultivated for eight generations 
in urine. The method of cultivation was to fill a previously-heated test- 
tube half full of fresh urine, to this was added a few drops of the pre- 
served liquid (peritoneal effusion), and the tube covered with sheet 
caoutchouc well tied down. The tube was kept in an incubator at 95° 
to 1 00° P., and in about twenty-four hours would become cloudy by mul- 
tiplication of microscopic organisms, when another tube would be 
prepared in the same manner and inoculated from it. . . 

April 7 the eighth generation was obtained and a single pig inocu- 
lated by hypodermic injection of twenty minims. ■ # 

Mav 3 this animal had a plain eruption of papules with reddening o* 
skin under the belly and on inner side of legs. The appetite was good 
and temperature but 101f> F. The eruption and discoloration disap- 
peared in a few days. . 

Experiment No. 20.— In a certain number of test-tubes, containing 
infusion of beef, which were placed in the incubator without addition 
of any kind, and merely for comparison with those to which virus had 
been "added, spherical granules appeared which in size and appearance 
resembled the micrococci that I had observed in cultivations of virus. 
To test their pathogenic properties two pigs were inoculated, April 1, 
by hypodermic injection of fifteen drops each, of the infusion containing 
them. May 3 they presented considerable discoloration of skin and 
slight eruption very similar to that noted in the preceding experiment. 
There was at no time loss of appetite or any other symptom of illness. 

Conclusions.— Though in the two experiments of this series the 
symptoms of swine plague were as plain as some investigators have 
considered necessary to determine the success of an experiment, I should 
certainly hesitate to conclude that this disease had really been induced 
in either case. A discoloration of the skin, a slight eruption; a little 
coughing or sneezing are symptoms which are frequently met with, when 
swine plague cannot be suspicioned; and in matters of such great impor- 
tance, which indeed influence our whole theory of the disease, it seems 
to me something more definite should be required. There can only be 
certainty when real sickness, with loss of appetite and the characteri stic 
internal lesions, are produced. . 

* Comptes Rendus, xoi (1880), p. 476 
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MICROSCOPIC INVESTIGATIONS IN REGARD TO THE NA- 
TURE OF THE VIRUS. 

The great interest that is at present attached to the microscopic char- 
acters of the virus of contagious diseases as a class, and particularly to 
that of swine plague since the publication of the investigations of 
Doctors Klein and JDetmers, led me to devote as much time and care to 
this method of research as could possibly be bestowed upon it without 
interfering with, other duties* The lenses used were generally the one- 
stenth and one-fifteenth immersion of Tolles, combined with a l£4nch 
! eye-piece and giving 600 and 1,000 diameters respectively. A §4neh 
eye-piece which doubled these powers was occasionally used, but what 
was gained in amplification was lost in definition, so that as a rule the 
>Jower-power eye-piece gave the most satisfactory results. 

As it is impossible to give a detailed account of all the observations 
made, since a dozen or more preparations were often examined in a 
single day, in each of which would be several hundred microscopic 
fields, I select those wh ich combine the most important features. I have 
had no preconceived theory to bolster up by reporting such observations 
as supported it and rejecting those opposed ; but, on the contrary, I 
have endeavored to present an unbiased rSsumS of what I have seen 
without regard to its influence on this or that particular theory. 

While the pigs of the first series of experiments were sick, a consider- 
able number of preparations of blood were made and examined. The 
blood was generally taken from the ear ; the slides and cover glasses 
were always cleaned with great care and often passed through the 
flame of an alcohol lamp. 

January 15 the blood of the pig in Experiment No. 4 was found to 
contain a vastly increased number of white globules (leucocytes), and 
besides these there were many granules varying in size from a mere 
point, as seen when magnified 1,000 diameters, to the size of the blood 
globules. They were apparently structureless, of irregular form, and 
motionless. They were, as near as could be ascertained, identical with 
granules frequently found in normal blood, and doubtless consist of 
fibrin.* 

The blood of No. 1 was examined the next day (January 16), and was 
found to contain the same increase of the irregularly^formed granules, 
but without notable increase of leucocytes. Fig. 1 is a drawing made 
with a camera lucida of a part of a field in one of these preparations. 

In the blood of the animal killed January 17 there were very many 
granules of a different character ; they were of uniform size, spherical, 
-30060th of an inch, or less, in diameter, and without motion. When 
perfectly fresh there were no Bacilli or other bacterial filaments to be 
found; but in a preparation kept a lew days for further examination, a 
certain number of these appeared. Fig. 2 shows some of the forms 
which were thus developed; it also shows the multiplication of some 
of the Bacillus filaments by a process which has been overlooked by 
many investigators, viz; The formation of spherical granules from fil- 
aments by fission. Similar observations have also been made by Dr. 
T. E. Lewis* f The few filaments shown were the only ones in the prep- 
aration, and the short rods were by no means numerous. The spherical 
granules, however, existed in large number, as seen in Pig. 3. 

ffeanyier, Traits ^Techniqiie (THistologio, p. 217^ ' ~ ~ — - — . . . . 
fTke Microphytes which have been found ia the Blood and their Relation to Dis- 
ease. Qu&Tfc Jour. Mic. Science, 1879, p. 393. 
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As soon as the pig killed January 31 was dead, I prepared several 
slide's with the greatest care, and, after placing upon them some of the 
contents of the smaller bronchi, cemented down the cover glass with 
Canada balsam. One of these preparations still (October 15) presents 
the same appearance as when first examined. It contains great num- 
bers of leucocytes of various sixes j some of these are breaking up into 
bright granules of similar appearance, but differing widely as to size, 
and which evidently consist of fat (Fig. 4, a.) ; but others are filled wi th 
uniform, apparently spherical, granules about y^jpyth Qt an inch in 
diameter. ' In many cases the homogeneous connecting substance seems 
to have disappeared and the position of the leucocyte is only marked 
by a cluster of granules still near together and exactly resembling, in 
size, shape, form of cluster and general appearance, those in the still 
intact cells. In other cases the retrogression has gone still farther, and 
the granules are more or less scattered and now would be considered as 
micrococci (Fig. -M,/). Besides the globules and granules mentioned 
there was only a small number of 'cells from the mucous membrane 
lining the air-passages, and some globules varying in size, the nature of 
which, could not be determined, but which were thought to be a form of 
oil Though carefully examined with the one-fifteenth objective as 
soon as prepared, and several times since, I have never been able to 
find either a cylindrical Bacillus spore, a Bacillus filament, or anything 
resembling bacteria, with the exception of the granules already noted, 
which many would call micrococci. 

Granules of similar size, and staining deeply with carmine, were ob- 
served in the inflammatory new formation on surface of kidney of the 
pig killed January 23 (Experiment ]S r o. 7). 

At the time the Guilford county pig was slaughtered (see Experiment 
So. 17 above), four capillary vacuum tubes were filled with virus* as fol- 
lows : The finely-drawn-out end of a tube was forced through the walls 
of the jugular vein, the extremity broken within the vessel, and the tube 
allowed to fill completely, when it was withdrawn and immediately 
sealed with, the blow-pipe. Three other tubes were filled with pleural 
and peritoneal effusion, care being observed to plunge them deeply into 
the liquid before breaking the point, in order to avoid introduction of 
germs which might have fallen on the surface of the liquid. 

When examined with the microscope two days later (June 3), these 
liquids were perfectly fresh— there was no escape of gas on breaking 
the tubes, no unpleasant odor, and the liquor sanguinis of the blood 
and the transparent effusions were free from any cloudiness, with the 
exception of one tube that had filled imperfectly. Putrefaction had, 
therefore, not commenced, and two days had been allowed for the de* 
velopmeiit of such germs or organisms as were peculiar to the virus ; 
if, then, the disease is caused by Bacilli or their germs, the developed 
filaments should be present in these tubes in much larger number than 
other bacteria forms. 

Remits of microscopic &mm inat/ioiu—Tuhe, ISTo, 1, pleural effusion, con- 
tained many very small spherical granules (monococci) ; many couples 
of these (diplococci) ; a few chains of three to ten elements similar in 
apjtearance to the single granules (streptococci) ; a few chains and couples 
of oval elements ?xi ^ T0 th of an inch in short diameter by T^hnrth of an 
inch :i u long diameter. A few Bacilli were present mostly as single rods, 
though one chain of these made up of six rods was seen, each of which was 
^tsW^ 1 °f au in °h in length ; but not more than three or four of these 
filaments could be found hi a preparation, and the majority of the fields 
contained none, though swarming with the mono and dipldcdeei. Fi- 
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&a31y,'.iU8oy gliaeoecus masses were to be seen made up of the spherical 
gi-attules, the size of these clusters being sometimes twice the diameter 
of the red globules. 

Tube Ho. 2 5 pleural effusion : This tube did not fill entirely, and had 
commenced to decompose. It contained many monococci and diplo- 
eoeeij a few Bacterium termo and some oval granules having.the appear- 
ance of spores, but no rods. 

Tube No. 3 ; peritoneal effusion : Many granules single and in couples 
as above, a few in chains ; no Bacilli. 

Tube No. 4; blood: This being the only tube that could be filled with 
absolute certainty of excluding atmospheric germs, much more Weight 
should be placed upon the results of its examination than upon either 
of the others. It contained a considerable number of sph erieal granules, 
similar to those found in the other tubes, and something less than 
iwJoTrth of an inch in diameter ; also some white particles s-^^th to 
^lyoW-h of an inch in diameter, irregularly round or elliptical— probably 
abrim No Bacilli nor cylindrical granules resembling their spores. 

In the account of Experiment No. 10, the virus for which was ob- 
tained from Dr. Detiners, mention is made of an eruption of pustules 
occurring on the' thinner parts of the skin of the inoculated animal. 
The pus from one of those was examined under the one-fifteenth object- 
ive, June 18. It contained, besides the pus globules, spherical gran- 
ules about :nrffo?>tb of an inch in diameter, existing both singly and in 
couples, very uniform in size and appearance, and having a very lively 
molecular or Brownian motion. No other figured- elements could be 
discovered. 

When this animal was killed (June 22), capillary tubes were filled 
With the peritoneal effusion, and also with blood, by breaking the fine 
, extremity within a vein. They were then immediately sealed and laid 
aside till convenient to examine. The effusion preserved in this man- 
ner and examined within t wo hours seemed to contain no definite fig- 
ured elements. After two days a few spherical granules, similar to 
those found in the pus, were observed. 

The blood, preserved two days, contained a considerable number of . 
spherical granules of identical a p pearance. But here was noticed for the 
first time a phenomenon which seemed to merit particular attention. 
The granules existed for the most part near the clusters Of leucocytes— - 
some were upon or even within these j while surrounding the leucocytes 
and often embracing the granules could be made out a finely granular 
matter, which was evidently the protoplasm freed by partial disinte- 
gration of the corpuscle. Many of the leucocytes, indeed, had become 
so indistinct that it was difficult to make out their outline, and in other 
eases there was only the finely granular matter containing the larger 
granules, the corpuscles having entirely disappeared. 'Fig. 5 in a draw- 
• ing insul© from a preparation of this blood. 

Taking into consideration the gradations of disintegration observed, 
the presence of the granules near the clusters of leucocytes and even 
within them, and it; seemed very probable that these granules were orig- 
inally a constituent of the leucocytes, and that they escaped from these 
as a result of vital modifications occurring either before or after the 
death of the animal. 

Such granules might, however, consist entirely of fat, and therefore 
be lifeless and incapable of reproduction.; or they might be protoplas- 
mic grannies endowed with lite, and capable of indefinite multiplication. 
QEheir ujiiform size indicates that they are not oil globules, and thf fact 
iw& they -are. not dissolved by ether corroborates this view \mk the 
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ether test as generally applied by mieroseopists is not entirely reliable 
with particles of such smaU dimensions, and it is probable that their 
behavior towards the different staining agents will be found a more 
satisfactory method of determining their nature. My own investiga- 
tions in this direction have been too few to give any safe basis for a 
decision : but the fact that granules that could not be distinguished 
from these In appearance multiplied enormously m some of my tubes 
of blood led me to consider these as living and capable of reproducing 
themselves indefinitely under favorable conditions. 

m Bacilli or other bacterial filaments could be found either m the 
pus, in the peritoneal effusion, or in the blood; nor did any develop m 
these liquids while preserved from contact with the air 

While at Charlotte, July 2, 1880. Mr. Wadsworth informed me that 
hoes were dying of cholera on his farm near the city, and kindly gave 
me permission to kill any animals that I might wish to examine. 1 
found about fifty hogs running in alarge wood lot through which flowed 
a small stream of water. A walk through the lot disclosed three dead 
animals already in an advanced stage of decomposition. A number 
of others were plainly sick, some of which had abscesses one-half inch 
to three inches in diameter scattered over the surface of the body. 
The one showing most marked symptoms was selected and slaugh- 
tered. This animal had a large abscess in the flank fully six inches m 
diameter with very thick fibrous walls. Similar though smaller ones ex- 
isted beneath the thorax. The abdomen was distended with a colorless, 
transparent peritoneal .effusion, the intestines adhered closely from the 
formation of false membranes, and in the duodenum were many small 
erosions. The spleen was enlarged and the lymphatic glands engorged: 
with blood. The pericardium contained one-half ounce of clear liquid : 
the lungs were mottled with lobular pneumonia, but there was no pleural 
effusion. In the intestine were found in large number the parasitic 
worms known, as JEchinorynelms gigas and Sclerostoma dentatum; the 
Stephannrus dentatus abounded in the fat about the kidneys, and the 
Strongylus elongatus existed in considerable numbers in the bronchi. 

Two vacuum tubes were filled with blood by forcing the finely-drawn- 
out end, previously passed through the flame of an alcohol lamp, into 
a small vein, then breaking across the walls of the vessel and allowing 
them to fill. They were then immediately withdrawn and sealed. Two 
other tubes were filled with peritoneal effusion by plunging deeply be- 
neath the surface, to avoid germs from the atmosphere, before breaking 
the points. One tube containing blood and one with peritoneal effusion 
were sent to Professor Law, with a request that he make a careful micro- 
scopical examination of their contents as soon as they were opened. The 
remaining two were kept for my own examination. 

Just here it seems advisable to call attention to the capillary vacuum 
tubes made and used by me for these investigations. A piece of glass 
tubing, with an internal diameter of about one-eighth of an inch and 
two inches in length, is drawn out to a fine tube about one-twentieth of 
an inch in diameter at each extremity. After cooling, a few drops of. 
water are forced into the body of the tube, and boiled in the flame of 
the lamp till entirely vaporized; the tube is not yet withdrawn, however,, 
but is held in the flame till nearly red, when the two extremities are 
quickly sealed. Made in this way, the tube when sealed contains super- 
heated steam, and the temperature is so high that no germs can possi- 
bly withstand it; on cooling, the steam condenses and forms a scarcely 
visibly globule of pure distilled water, leaving the cavity almost a per- 
fect vacuum. If, now, we pass such a tube through the flame of an 
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alcohol lamp to destroy any germs adhering to its surface, then force 
one of the ends through the wall of a freshly-laid-bare vein, break the 
extremity within the vein by pressure across its walls, allowing the tube 
to fill with blood never for an instant exposed to the air, and then im- 
mediately seal the broken end in the flame of a lamp, we may keep such 
a tube for an indefinite time for the germs contained in the blood to 
multiply and develop, and still feel reasonably certain that what we 
see, when examining its contents, was in the blood while circulating in 
the veins. But if we allow the blood to come into contact with the air 
lor a single second, loaded as the atmosphere is with the germs of every 
variety of bacteria, there is no longer any safety in concluding that the 
Bacilli and other septic organisms, which develop after a few hours ox- 
days, really existed in the blood during the life of the animal Con- 
sequently we cannot lay great stress upon the organisms found in the 
tubes containing theelfusion, because this necessarily comes in contact 
with the air when the cavity containing it is opened, but it was believed 
that most of the atmospheric germs would iioat on the sur tace, and that 
by plunging the extremity of the tube to be broken well into the liquid 
most of these would be ^voided. 

With this in advance as to the method employed, I will now give the 
results of the examination of the contents of the tubes July 12, or ten 
days after filling. 

The clot formed in the tube containing blood was partly dissolved, 
and, on breaking, a small quantity of gas escaped. The liquid swarmed 
with micrococci, some existing as single spherical granules (monococei), 
others united by twos or threes, many in long chains (streptococci), while 
still others were in zooglwa masses, (gliacoeei). In whatever form they 
existed they were of uniform size and spherical, and had the Brownian 
movement in a very marked degree. Fig, 0 shows a part of a field in 
otie of these preparations. There were no Bacilli whatever to be found, 
nor indeed could any other organism be discovered with the exception 
of a single oval fungus spore -y^hnr by goVoth of an inch in size, which 
possibly gained entrance after the blood was placed t on the slide and 
before it could be covered with the thin glass. 

The tube that contained the peritoneal effusion showefl. from its ap- 
pearance that decomposition had advanced tea considerable extent j 
on breaking there was a marked escape of gas with % very offensive 
odor. The same micrococcus fbrml as were found in the blood existed 
in vast number, and in addition there were Bacterium termo, some mem- 
bers of a broad J3^Uw OT ^ 9 ^tlxof 4 »n inch in diameter, containing oval 
spores, and also a fine Bacillus tsoTo^ 1 °f an incljL * n diameter. 

Professor Law wrote me that he examined the tubes sent to him on 
the 8th of July, or four days earlier than I was able to examine mine. 
3?or this he used a Hartnaek No. 10 immersion objective, which is of 
about the same power as the lens used by me. In the blood he found 
no Bacilli, and no active organisms of "any kind; besides the blood 
globules there were a very few crystals and isolated granules. 

In the peritoneal effusion, on slides not passed through the flame of 
«i lairip, he found very many Bacillus forms, but on* flamed slides there 
was an organism somewhat like Bacterium termo and minute granules^ 
with a single non-motile filament. With this virus he succeeded in pro- 
duping a case of swine plague with characteristic intestinal lesions, 

I inoculated two pigs from each of the tubes which I retained, as soon 
as they were opened and their contents examined. Those inoculated 
with the peritoneal effusion showed no signs of ill health, but thole in- 
oculated With the blood both sickened. July 19, or seven days after 
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inoculation, they had diminished appetite, a dull appearance, with a tem- 
perature of 103° and 104f° F., respectively. July 21, no appetite, dull, 
slightly staggering gait; temperature 103§° and 105° F. The next day 
they had diarrhea, which was followed in a few days by constipation. 

August 6 there was signs of improvement, when one of the animals 
was killed. The whole intestinal tract was found reddened, and the 
mucous surface of the large intestines was studded with small ulcera- 
tions, the caecum being most involved. The liver was mottled, and 
the lungs extensively hepatized. The blood, before and after death, 
contained the spherical granules; in the latter case a few chains and zoo- 
gkea masses were observed. In the blood drawn from the ear and in 
blood caught in a bottle at the time of slaughter, a number of oval gran- 
ules smooth of an inch in short diameter or smaller were observed—they 
resembled Bacillus spores, but as no precautions to prevent access of 
air had been taken they probably gained entrance after the blood was 
drawn ; indeed, I have frequently seen such granules in blood from my 
own finger placed on a slide and immediately examined. 

What I wish to insist upon, by way of conclusions from this series of 
observations, is as follows: 

1st. The pig killed at Charlotte July 2, 1880, was affected with swine 
plague, as is proved not only by its lesions but by inoculations made by 
Professor Law and myself. 

2d. The blood of tin's animal had not developed Bacilli, even when 
preserved for six and ten days after the slaughter. 

3d. The microscope with a power of one thousand diameters revealed 
in the blood thus preserved vast numbers of spherical granules, not all 
isolated, as is seen in the case of spore formation by the disintegration 
of Bacillus rods, but united in chains and clusters of every conceivable 
form, as occurs with micrococci in active multiplication; and in this 
blood could be discovered neither Batittus rods nor oval or cylindrical 
spores of these. 

4th. This blood was still virulent, as was shown bv inoculation on two 
animals, both of which sickened in seven days, with the characteristic 
symptoms of, swine plague, and one of which, when slaughtered, pre- 
sented typical lesions of this disease. " 

CULTIVATION OP THE VIRUS. 

1. Cultivation on slides.— March. 10, five slides were prepared by putting 
a drop of fresh aqueous humor of a rabbit on the thin cover; this was 
then inoculated with the smallest possible particle of coagulum taken 
.from a capillary tube filled at Pickens, S. 0., December 29, 1879, with 
ettused liquid found in the peritoneal cavity of a pig suffering from swine 
plague. Ihe cover thus prepared was then inverted over a Brunswick 
black cell painted on an ordinary glass slide. As a moist chamber, in 
™j to keep these free from evaporation, an ordinary soup-plate was 
halt filled mth sand previously dried at a high temperature and now 
moistened; across this wet sand glass tubes were laid to keep the slides 
lrom coming in contact with it, and the slides placed thereon, when the 
whole was covered with a square of glass to retain the moisture. The 
whole was kept m an incubator at 95° to '100° F. 
. Five hours later the drops of aqueous humor were swarming with 
single granules and aggregations of these— nearly all with mofeeular 
motion. 

Twenty-four hours after inoculation the preparations were filled with 
the aggregations of granules; no movement in any, and but few single 
granules to be seen. Bo Bacilli, s 
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:A-^d0' : ptep^J»d-'iii the same way but inoculated from another tube 
was ^ examined immediately after inoculation and the inoculating x^^^- 
■cle found to be filled with the mycelium and spores of a fungus. As 
otheir preparations were entirely tree from such, organisms the presence 
of this was not considered as having any connection with the subject 
under investigation. The granules were also present in vast numbers 
singly and in clusters, 

March 18. No BaeiM have developed in any of these preparations ; 
they have been examined carefully every day. In only one of them is 
there any activity; this swarms with single granules and small aggre- 
gations as in a freshly-inoculated cell* Most of the clusters are of con- 
siderable size, held together by a gelatinous matrix. A very few short 
rods TaVcn/th of an inch in length have been found. Nearly the whole, 
space to be seen is occupied by the granules. 

Final examination, March 25. No material change since the last ex- 
amination. All activity has ceased ; the granules have not developed 
into filaments. 

March 12, four slides were prepared, using urine as a cultivating me- 
dium, and inverting the thin cover directly on the slide to favor the ac- 
cess of air. In other respects the cultivation did not differ from the, 
preceding one* 

March 13 and 14, the micrococci alone are seen in various-sized clus- 
ters as before* 

March 15, filaments have grown from a few of the clusters (Fig. 8), 
but whether the granules of such clusters were identical with the others 
could not be ascertained ; certainly the vast majority of clusters showed 
no sign of producing filaments* A considerable number of fungus cells 
exist in some of the preparations, and mycelium from these has grown 
luxuriantly. In these preparations the granules were first observed in 
the form of a chain, made up at times of thirty or more elements. 

March 23, all of the slides are crowded with the micrococci : on three 
Of the slides are to be seen a considerable number of fine rods ^feth 
of an inch or less in diameter, and toVo th of an inch in length. In two 
a few fungus spores and mycelium. 

2. OultimUon in te8t4ubes*~MmGli 9, six test-tubes were partly filled 
with infusion of beef and sterilized by heat. They were closed by rub- 
ber corks, through which passed a glass tube packed with cotton wool 
for ventilation* They were inoculated with one drop each from a capil- 
lary tube containing virus. March 16, but two of the tubes were found 
to contain a pure growth of the granules, the others contained consider- 
able numbers of a Bacillus, resembling Bacillus subtilis, another with a 
much finer filament, and also Bact& % wm termo. 

Six tubes of the same infusion were placed in the incubator at the 
same time to determine what organisms would develop spontaneously, 
la all of these could be found the broad and the fine rods already men- 
tioned, and in two were observed clusters of granules with exactly the 
same appearance as those which developed from the virus. Inoeiila- 
tions made from these were followed with a slight eruption and redden- 
ing ©^^ the skin, but without other signs of sickness, , 

J0kfi of M&mfwtanU on this mierocoeetw. — So constantly were the 
granules which I have just described and figured found in the blood 
and liquid inflammatory products of the sick pigs which I had the oppor- 
tunity to examine, that it was deemed advisable to test its powers of 
resistance to various agents supposed to have disinfecting properties. 
It was hoped that by comparing the effects of such agents upon this or- 
ganism, as shown by direct microscopical observation; with the effect 
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of the same agents on the activity of the virus, as proved by inocula- 
tion, a safer conclusion could be reached as to whether this organism 
really constituted the active principle of the virus. For some unknown 
reason it has been impossible for me to obtain a form of swine-plague 
sufficiently virulent to allow me to carry out the second part of this pro- 
gramme. I have several times succeeded in producing by inoculation 
very severe cases, though no fatal ones: but when a second inoculation 
was made with blood or inflammatory effusions of such sick animals, 
even when two or throe cubic centimeters were injected hypodennioally, 
the disease produced would bo so mild as to be scarcely noticeable. 
Conclusions from such experiments are evidently so unsafe that I finally 
relinquished the idea of accomplishing anything in this direction until 
more favorable conditions sliould prevail. 

The experiments were made with the micrococcus by adding a drop 
or two of the liquid in which it existed to a test-tube half filled with 
fresh urine, which seems to be a very favorable medium for its develop- 
ment ; a measured quantity of the disinfectant was then added and the 
tube covered with sheet caoutchouc closely tied on. The tubes were 
kept in an incubator at a temperature of 90° to 100° F. tor a tew days, 
when a microscopical examination determined if there had been any 
multiplication of the organism in question. It was thus determined 
that it would multiply in a solution containing 1 per cent, of carbolic 
acid, but not in one containing 2 per cent. ; and that a 2 per cent, solu- 
tion even destroyed the life of the granules. To prevent its multipli- 
cation required 2 per cent, of borax, 1 per cent, of benzoic acid, one- 
third per cent, of either sulphate of quinin e or iodine, one-fifth per cent, of 
salicylic acid, and one-tenth per cent, of chloride of zinc. Quassia, even 
in a 4 per cent, solution of the extract, had no effect upon it. It was 
destroyed by a heat of 150° F. for fifteen minutes, but resisted 140° for 
the same length of time. 

Of course the fact that an organism will not develop in a 1 per cent, 
solution of carbolic acid is no proof that it is destroyed by a solution of 
this strength; the solution may be simply unsuitable for the develop- 
ment of the germs, these remaining in a dormant condition. The de- 
structive effect of a disinfectant may be learned by slightly varying the 
experiment; thus, we place two drops of the virus in a watch-glass and 
add to it two drops of a 2 per cent, solution of the disinfectant, making 
the mixture equal to a 1 per cent, solution. After mixing and leavin* 
in contact for an hour or two the whole maybe added to a test-tube 
containing a solution favorable for the development of the organism. 
Its multiplication is then the criterion by which to judge of the effect 
of the disinfectant. In all such cases the greatest care must be exer- 
cised to prevent the addition of atmospheric germs. The tubes, &c, 
must be boiled for several hours or heated nearly to redness before 
using. I^ven then, it is generally impossible, without more complicated 
apparatus, to prevent the introduction of the septic bacteria: but the 
germs used tor inoculation are in so much the greater number that as a 
ru o they obtain the advantage in the struggle for existence. 

It occurred to me that there might be septic organisms having the 
same appearance as the one I was cultivating, and that the introduction 
ot such might vitiate the experiments. To decide this point a large 
number ot tubes containing nutritive solutions exposed for several days 
S^.SS«5 : 5 V ir we ™ e ^ mi »ea to determine the forms then 
™? j tb V?T pll6 M e * 111 instances an organism similar to the 
u+J in If atin ? ^ s a PP eared spontaneously, and, when inocu- 
Jated, m one case produced a slight eruption, as already reported. 
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There Were three or four kinds of Bacilli that were present ia nearly 
ewiy putMymg liquid. One of these was less than the -pghs o th of an inch 
in diameter^ another was about -^^th of an inch, and the largest 
about ^l^th. These, with Helobacteria and the Bacterium termo, were 
the forms most commonly met with. 

A more extended consideration of the theory of the swine-plague 
contagium will be found in Part III of this report. 

PAitT II.— liSTYESTIGATIONS OF FOWL CHOLEKA. 

It has long been evident that an exceedingly fatal contagious disease 
of fowls has become distributed over the whole country, and that it 
causes enormous annual losses. This disease is popularly known as 
chicken cholera, 

A similar if not identical malady causes extensive losses among the 
poultry of Europe ; in France this is also called cholera (cholera des 
pottles). Some investigations of its nature were made some years ago 
by M. Keynal, and quite recently it has been more carefully studied by 
MM. Toussaint and Pasteur. 

As long ago as December, 1879, 1 commenced investigating the epi- 
zootic diseases from which fowls were dying. At first I was unfortunate 
in Axing my attention on enzootics evidently due to local causes. Of 
three separate outbreaks thus investigated not one proved to be the 
result of hioeulahle disease j and it was not until July, 1880, that I suc- 
ceeded in obtaining virus of what is undoubtedly the true- chicken 
cholera, by which so many fowls ai^e swept away, This disease existed 
at) the house Mr, li. '}L Miller, of Charlotte, w r ho informed me that he 
had lost on his farm nearly 500 chickens from it during the year. At 
the time of my visit, his Plymouth Rocks, which he kept at -his house 
in the city, were suffering. I at once inoculated two spring chickens 
with excrement from living sick birds and with blood, bile, and pieces 
of liver from those recently dead. After five days they were still per- 
fectly well. The French investigators having determined that death 
occurs within two or three days after inoculation, and most frequently 
within twenty-four hours, I had nearly concluded that our chicken cholera 
w as not an inoculable disease; but in order to be absolutely certain I 
requested Mr. Miller to allow me to bring a hen in the fitst stages of 
the disease to my own farm, more than one hundred miles away, and on 
\yhich no contagious disease of fowls had ever existed. This he kindly 
consented to, and it was with virus obtained from this bird that my 
experiments were made* 

The disease proved to be inoculable, and the period of incubation so 
.much longer than with the affection as it exists in France as to explain 
why the chickens inoculated at Charlotte did not . sicken, I have not 
learned if they contracted the malady later, as I was unable to bring 
them with me ; but this matters little, as I have now the most complete 
evidence of the transmissibility of the disease. 

For convenience of examination and to avoid repetitions, the inocula- 
tion experiments will be related first, then the symptoms tmd post- 
mortem appearances, and, finally, my microscopic investigations, 

EXPEEIMENTAL STUDY OP THE DISEASE.—!, IS IT COMMUNICABLE! 

' '. .''V. • . • . ■ » 

M^0ment Mo. 1, July 10.— The Charlotte hen was placed in an in- 
closure rather less than 6 feet square, with three other hens, and, to 
make infection more certain, a large double-sheet newspaper that had 
26 A 
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been in the bottom of the basket used for transporting the lien, and 
which was saturated with the excretions, was thrown into the inelosure. 

July 13.--The Charlotte hen found dead this morning. Two of the 
hens inoculated by placing under the skin and into the muscular masses 
beneath the wing by means of a grooved lancet, bowel contents, blood, 
liquid pressed from liver, and even small particles of this organ, three 
or four punctures being made in each case. The liver and parts of 
muscle were then eut into small pieces and fed to these hens. It was 
believed that this would decide the question of communicability. 

July 17.— One of the inoculated hens appears less lively than usual, 
and the comb is losing its bright healthy hue. 

July 18.— This hen has diarrhea, and is plainly sick. 

July 19.— She sits sleeping, and is only startled with difficulty. Tem- 
perature at 7 a. m., 104° F. Died at 7.40 a. m., or six days after inocu- 
lation. The Second hen has diarrhea, and a temperature of 108^° 1?. 
The third hen not inoculated but kept in the same inelosure is appar- 
ently well. Temperature 107° F. 

July 22. — The second hen inoculated is very sick; does not notice 
what is occurring about her ; sleeps continually, and is only roused by 
a touch. She is very weak, and has great difficulty in walking. Tem- 
perature 108|° F. 

July 23.— This hen is dead, ten days after inoculation. The remain- 
ing hen still well. 

The disease is, then, certainly communicable; but in what way has 
this infection occurred % Several different substances have been used 
for inoculation; the birds affected were even fed portions of the liver 
and muscles of a dead hen; they cohabited with her. Evidently the 
next point to be determined was as to whether the malady had been 
contracted from the inoculations, through the food, or by inspiring 
infected air. It is true the hen not inoculated remained well, but the 
period of incubation may be longer with her, or she may be insuscepti- 
ble. Before commencing a series of investigations, it 'is necessary to 
know what parts of the body or which 'of its liquids contain the virus 
and are to be depended upon as a means of inoculation. 

2.— The liquids ok qe&ans containing the virus. . 

Experiment No. 2, July 19. — A hen inoculated by two lancet punct- 
ures with fluid pressed from liver. 
July 23, — Diarrhea and dullness. 

JidyM — Very sick ; temperature at 7 a. m., 109 J°. Dies at 3 p. m. 

Experiment No. 3, July 23— One hen inoculated by two punctures 
with excrement from the cloaca of a hen just dead. 

This bird was kept under observation for six weeks but no effect fol- 
lowed the inoculation. . She was probably insusceptible. 

Experiment No. 4, July 23.— One hen inoculated by two lancet punct- 
ures with blood from the heart of a hen just dead. 

July 29. — Diarrhea. 

uiugust 7.— Very sick. 

August 8.— Died during the night. 

In all the inoculations noticed in this report the lancet was disinfected 
by heating to redness, and every precaution taken to prevent mistaken 
conclusions. ,.. 

Experiments Nbs, 2 and 4 prove, then, that the liquid : pressed from 
the liver and the blood contain the virus. Experiment Iffo. 3 resulted 
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liegaiively*, it does not prove that the excrement is friee from the virus, 
'fdjfr 0e Hen nave been insttscfeptible to the disease. At the time of 
Writing I have not been able to repeat the experiment. 

3.— Effect of taking the virus with the food. 

■.i.M^jrimmi No. July 23. — The hen placed with the sipfe oiie frbto 
Ohariotie July id, but not inoculated, has remained well, thoiigh ; fi)Ur 
Bitds Have how died in the same inelosure. A large i?lytiiouth Boek 
Sek is placed with her, and the two fed with the liver and muscles frblh 
the breast of a hen that died the preceding night. A third hen inocu- 
lated with liquid from the liver for comparison. 

Jw^27,— itotii. have diarrhea; temperature of hen 109°, of cock 107° 
F. ; temperature of hen for comparison 1074° *\ 

July 28. — Hen. has a temperature of 1094° F. ; comb and gills pale, 
cold, and bloodless. Cock has a temperature of 10S.p F. The hen 
inoculated for comparison has also pale comb and gills; temperature 
1074° F. 

Jyly 31— Hen dead. 

August 2. — Cock found dead this morning. 

The hen inoculated for comparison has little appearance of the disease. 
She was again inoculated to test her susceptibility; sickened August 7; 
began to improve August 13, and was well by the 20th. 

Considering that the hen had been in this inelosure for thirteen days 
without contracting the disease, and that both she and the cock sickened 
in four days, I think we have here sufficient proof that the disease was 
contracted through the food. This is also the conclusion of the French 
invesygatorSj arid is confirmed by other facts in regard to the contagion. 

4.— Are the germs transported by the atmosphere? 

Experiment No. 6, July 29.— Two hens were placed in a coop within 4 
feet of the one in which most of the deaths already reported had oc- 
curred, and iii which sick fowls have been continually kept to prevent 
loss of virus. The coop in which the two hens were placed was occa- 
sionally moved its width to keep on fresh ground, but was never farther 
than lb feet from the one in which were the sick ones. It remained thus 
till October 0, or sixty -nine days, both hens being still in the best of 
health. 

In my other experiments I have had as many as fifty fowls within a 
few yards of sick ones, some having remained this near lor one or two 
•mouths, and in only one case lias the disease appeared except from my 
inoculations. 

Major Cox, of Atlanta, informed me that he had not been able to raise 
fowls at his place in that city for years on account of the cholera. But 
his neighbor, whose lot is only separated from his Own by a stone- wall, 
was never troubled with the disease till the past year. 

Here, then, a be good evidence that the- germs of the disease 

are not transported through the. atmosphere. In one case, however, a 
chicken iii one of my experimental coops did take the disease spontane- 
ously and die with it; but, more remarkable than this, two hens and one 
half-grown chicken of my home nock, kept at a distance of more than 200 
yards from the coops of the sick ones, have contracted, the disease and 
died. And the periods between their sickness, were so long as to make 
it, certain they did not contract twuble &o^i each other. .. .,'.Qs© of 
these was just weaning a brood of chickens, and as she sickened no 
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longer drove them from her ; as a consequence they crowded about her 
perched upon her back, and even sheltered themselves beneath her 
wings. Only one of these chickens ever sickened, and that so long 
(five weeks) afterwards as to make ifc certain the disease was not con- 
tracted from the mother. * 

I have concluded, therefore, that the disease is not contracted from 
germs carried through the atmosphere, in the strict sense of the term, 
but that we owe such occasional transportation of the disease to flies or 
other insects which eat the blood during dissection, or which feed upon 
the other j uices of the body, or upon the excretions. A fly, for instance, 
will eat sufficient blood to inoculate twenty or thirty fowls, and if cap- 
tured soon after such a meal by a susceptible bird would almost cer- 
tainly convey the disease, since the germs taken with the food have the 
' same effect as when inserted under the skin with a lancet. 

5.— IS THE DISEASE CONTRACTED FROM INFECTED HABITATIONS % 

Experiment No. 7, October 6.— A Plymouth Bock eokerel placed in a 
coop in which there have been sick fowls almost continually since July 
10, the last one affected having died September 27, or nine days earlier. 

October 00. — Plainly sick. . 

October 21.— Dead. 

This, then, is a positive experiment; the bird contracted the disease 
after being fourteen days in the infected coop and died on the fifteenth 
day. 

0.— Effect of putrefaction on virus. ' ' 

Experiment No. 8, July 30.— One hen inoculated with fluid pressed from 
the liver, July 24, and which has a strong odor of putrefaction. This 
hen has remained well to the present, and has been pro ved insusceptible 
by two subsequent inoculations. The experiment is, therefore, without 
result. ■ 

7. — Effect of drying- the virus. 

Experiment No. 9, July 30. — A cock affected with cancer of the comb 
inoculated with pieces of dried\ liver, prepared by cutting a thin slice 
and drying at ordinary atmospheric temperature for seven days. Mb 
eitect resulting, he was reinoculated with active virus September 4- to 
test his susceptibility, but he died September 8 from the effect of the 
cancer before any signs of cholera had appeared. 

8. — Effect of diluting- virus. 

Experiment No. 10, July 31,— One hen inoculated with a mixture made 
by diluting one drop of fluid pressed from the liver with twenty-five 
drops ot diluted glycerine (glycerine one part, distilled water eight 
parts), having about the specific gravity of blood. Two punctures were 
made into the muscular masses beneath the wing with the grooved lan- 
cet charged with this virus. 

August 20.-Has drooped for several days, voids large quantities of 
exuements ot a normal consistency, the urates of which, are deeply col- 
ored with yellow. 

August 24.— Has diarrhea: very sick. 
August 27 — Much better. 
August 29.— Entirely recovered. 

Experiment No. 11, J^31.-0ne hen inoculated by two lancet punct- 
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ures with virus diluted as above with one hundred parts of glycerine 
mixture. No effect. Has since been inoculated and proved* insuscep- 
tible, 

It would appear from these experiments that diluting- the virus pro- 
longs the period of incubation and produces a disease of* a milder form . 
The hen in experiment No. 11 may have had so mild a form of the disease 
that it was not noticed, and may thus have acquired her insusceptibility, 
it Would be unsafe to reach, any conclusion, however, without more 
experiments. 

9.__ STita BLOOD IN THE BODY RETAINS ITS VIRULENCE THIRTY-SIX 
HOURS AFTER THE DEATH OF THE 'BIRD. 

MvpeHment No. 12, Awjmt 9, — Two chickens inoculated with liquid 
pressed from liver of a hen found dead yesterday morning (thirty-six 
hours ago) and which was not examined until to-day. 

August 20. — One has diarrhea, sleeps, temperature 109° F. 

August 23. — Both now very sick. 

August 25. — One dead. 

September 10.— The second dead. 

10.— THE ALCOHOLIC EXTRACT OP BLOOD NOT VIRULENT. 

Experiment No. 13, August 11 — Two spring chickens inoculated with 
alcoholic extract prepared by treating blood and fluid, pressed from 
liver with an equal volume of 95 per cent., alcohol, allowing it to stand 
thirty-six hours, and then filtering and drying the residue. No effect 
produced. The birds afterwards proved susceptible when inoculated 
with active virus. 

11. — Effect of salicylic acid on virus. 

Bxperiment No. 14, August 25 — Virus prepared by intimately mixing 
with an equal volume of a 2 per cent, solution of salicylic acid* contain- 
ing sufficient borax to cause the acid to dissolve. The mixture, which 
consequently equaled a 1 per cent, solution, then allowed to stand three 
hours, when two chickens were inoculated by means of four lancet 
punctures each, two under each wing. No effect produced. The activ- 
ity of the virus and susceptibility of the birds both proved by other 
inoculations. • 

12.— EFFECT OP BENZOIC ACID ON VIRUS. 

Experiment No. 15, A ugust 25.— Virus prepared by mixing with an 
equal volume of a 2 per cent, solution of benzoic acid, containing suffi- 
cient borax to cause the acid to dissolve. The mixture thus equal to a 
1 per cent, solution of the acid, allowed to stand two and one-half hours, 
and inoculated by two lancet punctures under each wing of two' chickens, 
■No effect. The virus, before treatment. with the aciil, was proved active 
by inoculation. 

Msperiment No. 10, September 17.— Four chickens, inoculated by hypo- 
dermic injection, of one cubic centimeter each of virus, containing 1 
per cent, of benzoic acid and I J percent, of borax, and allowed to stand 
four hours after preparation before using. 

September 26.— These chickens received a second hypodermic injection 
of two cubic centimeters each of virus, treated with same proportion of 
benzoic acid and borax as above. Have remained in good health. 
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13.— Effect of sulphuric acid on virus. 

Experiment No. 17, August 25.— Two chickens inoculated, by four 
punctures, with virus that- had been treated with an equal volume of 
1 per cent, solution of sulphuric acid, making the whole contain oire- 
haif per cent, of acid, and allowed to stand four hours before using 
The coagulum and fluid parts both carefully inserted into the punctures. 
The chickens did not contract the disease. The activity of the virus 
and susceptibility of the birds both proved by other inoculations. 

Emeriment No. 18, September 17.— Four chickens receive a hypoder- 
mic injection of one cubic centimeter each of virus that had been made 
into a one-half per cent, solution of sulphuric acid, and allowed to stand 
four hours before using. 

September 18.— Yellow coloration of urates. 

September 22.— Two have little appetite, droop, urates still yellow. 

September 30.— All are well. 

October 14.— Still well ; used for other experiments. 

In this experiment the slight sickness was believed to be due to the 
irritating effects of the sulphuric acid. 

Experiment No. 19, September 6.— Two chickens inoculated by four 
lancet punctures with virus, made into a one-eighth of 1 per cent, 
solution of sulphuric acid, and allowed to stand four hours before using. 

September 13.— One sick. 

September 15.— One dead. 

September 26.— The second dies. 

A solution of sulphuric acid of 1:800 is consequently too weak to 
destroy the virus, but a solution of 1: 200 is perfectly reliable. 

14.— Effect of alcohol on the virus. 

Experiment No. 20, August 25.— Two chickens inoculated with, virus 
that had been treated with an equal volume of a 40 per ceut. solution 
of absolute alcohol. This was allowed to stand five hours before using. 

August 30. — Urates tinged with yellow. 

Septeniber 1.— One dead. 

September 4.— Second dead. 

15.— Effect of boeacic acid and sulphate of potassium on 

VIRUS. 

Experiment No. 21, A.ugust 25.— Two chickens inoculated with virus 
that had been mixed for five hours with an equal volume of a 4 per 
cent, solution of a mixture of equal parts of boracic acid and sulphate 
of potassium. 

Somber 1.— One bird voids large quantities of excrement with yel- 
low urate's. 
September 6;— One dead. 

The second proved insusceptible, and has since resisted inoculations 
with pure virus. 

Dr. De Kieuze, of Munich, is said to have recommended this mixture 
as being better adapted to preserve milk, butter, meat, fish, &c, than 
any other antiseptic. One gramme (15 grains) being added to one liter 
of milk or one-fourth pound of butter, the former being less than one- 
tenth per cent, and the latter less than 1 per cent. The resistance of 
this virus to a 2 per cent, solution indicates a fundamental difterenf)Q in. 
the nature of this vims and the septic organisms^ 
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■X&ry. Effect of bo»acic acid on virus* 

M®$e$imnt No. 22, August 25.— Two chickens inoculated with virus 
inM^ solution of boraeic acid, and allowed to stand 

s^liours before pising. 

'September 1.— Urates tinged with yellow. 

September 2.— Both sick. 

September 3.— One dead. 

September 6.— Second dead. 

17.— Effect of carbolic acid on virus. 

Experiment No* 23, Augmt 25.— Two chickens inoculated with virus 
made into a 1 per cent, solution of carbolic acid and allowed to stand 
six hours before using. Both remained healthy up to October 21, when 
one contracted the disease " spontaneously." 

Experiment No. 24, September 17.— Four chickens inoculated, by hypo- 
dermic injection, with one cubic centimeter each Of virus, that had been 
made into a 1 per cent, solution of carbolic acid five and one-half hours 
before using. 

September 26. — Beeeive a second hypodermic injection of the same 
quantity of virus, containing the same proportion of carbolic acid. 
October 14.— All are still well. 

18.— Effect of cahbolated camphor on virus* 

Experiment No. 25, August 25. — A solution of carbolated camphor was 
made by dissolving camphor gum to saturation in a 90 per cent, solution 
of carbolic $cid. This was then added to sufficient water to make a 2 
percent; solution; and a portion of this was mixed with an equal vol- 
ume of virus, so that the resulting mixture contained 1 per cent of 
the carbolated camphor. After standing six hours, two hens were in- 
oculated by four lancet punctures each. 

September 1.— One hen sick 5 has diarrhea ; voids mostly urates tinted 
yellow. 

September 2. — Both sick. 

September L — One dead. 

September 6. — Second dead. 

The camphor, therefore, instead of proving an advantage, has en- 
abled the virus to resist the action of the carbolic acid. 

19. — Effect of iodine on virus. 

Experiment No. 20, September 6. — Two chickens inoculated with virus 
which had been treated four hours before with part of iodine and ^ 
part of iodide of potassium. 

September 13.— One dead. 

The other proved insusceptible, and has resisted subsequent inocula- 
tions and expos ure in an infected coop. 

20, — Effect of heat on virus* 

E^erimmt No. 27, August 25* — Two chickens inoculated with virulent 
blood, that had been hermetically sealed in a glass capillary tube, and 
placed in boiling water for five minutes. These remained perfectly 
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healthy till September 30, when they were inoculated with active virus. 
One died and the other — 1 ^^M*. ^ 

f!v ft fteen mi have remained in perfect health, and prove msus- 
•Inti le t > subseot lent inoculations with active virus. 

V SvZimwt No k September L-Two chickens inoculated by four 
lante? pu— with violent blood that had been heated tc > IS ° F for 
fifteen minutes, remained m perfect health till beptemoer n, wntn 
fhS 'were inoculated with active virus to test susceptibility. Both 
Sracted tSase and died-one September 2G, the other two days 
later. 




lan< 

flfte( 

they were inoculated with active virus. 

1-Two chickens iuoculated with wu ; 
leirt blood that had been heated to 132° F. for fifteen minutes, four 
p"es each, remained in good health till Septet ^ IV when to 
were inoculated with active virus. One died September 27, the other 
had the disease in a mild form and recovered. . 

Experiment No. 32, September 6.-Two chickens, inoculated by hypo- 
dermic injection, of one cubic centimeter each of virus, that had been 
heated to 140° to 148° F. for two hours. No result. t 

Experiment No. 33, September 2£— Four chickens inoculated with vir- 
ulent blood that had beenheated to 145° F. for one hour. Hypodermic 
injection of one cubic centimeter each. 

September 30.— They receive a second injection of 1£ cubic centimeters 
each of virulent blood that had been heated to 145° F. for two hours. 
All remained in good health. . 

Experiment No. 34, September 17.— Four chickens each receive a hypo- 
dermic injection of one cubic centimeter of virus that had been heated 
to L35° to 138° F. for one-half hour. 

September 23.— Two chickens dull, little appetite, some diarrhea. JSo 
other symptoms noticed and September 30 all were in perfect health. 

Experiment Wo. 35, October 25.— Three chickens inoculated, by four 
lancet punctures each, with virulent blood that had been heated to 130° 
F. for fifteen minutes. 

November 1.— Yellow urates. 

November 2.— Plainly sick. 

November G.—One dead. 

November 8.— Remaining two dead. 

Experiment No. 36, October 25.— Two chickens inoculated by four lan- 
cet punctures each, with virus that had been keated 'to 128° F. for fif- 
teen minutes. Neither contracted the disease. 

Experiment No. 37, October 25. — Two chickens inoculated by four lan- 
cet punctures each, with virulent blood that had beenheated to 126° F. 
for fifteen minutes. 

October 27.— Yellow urates. 

November 2.— One dead. 

The other did not contract the disease. 

E.pperimmt No. 38, October 25. — Three chickens inoculated by four 
lancet punctures each, with virulent blood that had been heated to 124° 
F. for fifteen minutes. 
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Qetioberm^TtfJow urates. 
November 5.— -Plainly sick. 
November 7.— Two dead. 
The third insusceptible. 

21.— ONE ATTACK OF THE DISEASE PROTECTS AGAINST THE EFFECT 
OF SUBSEQUENT INOCULATIONS. 

Experiment No. 39.— Three fowls used: one was the hen pronounced 
entirely recovered August 29 (experiment No. 1.1); the second was a 
lien that had entirely recovered August 20; the third was a cockerel 
that had a mild attack and recovered about September 25. The two 
hens had a very severe attack. 

October 14— Inoculated by four lancet punctures each, with virulent 
blood. All remain in perfect health. 

22. — A CERTAIN NUMBER OF FOWLS RESIST INOCULATION. 

Since beginning my experiments with this disease, I have inoculated * 
in all about ninety-five fowls (up to November 1). Of these, two had 
the disease severely and recovered ; three have had it mildly and recov- 
ered; and twenty -five others now resist both inoculation and exposure 
in an infected coop. Whether any of the twenty five have had the 
disease in a form so mild as to escape observation,' or whether they all 
have had from the first a natural insusceptibility, it is, of course' im- 
possible to say. Fowls are frequently quite sick when the first symp- 
toms are noticed.* The yellow coloration of the urates in the excrement 
has, m all cases, been the earliest symptom observed; at this time the 
temperature may be one or two degrees higher thau normal, or it may 
not be appreciably affected. But I find this coloration is not an infalli- 
ble Sign of the malady; in some cases a slight yellow tinge or even a 
distinct coloration may occur when no exposure has taken place; while 
often it occurs within a day or two of inoculation and before the disease 
has had time to develop, disappearing again till the incubation is fin- 
ished. Hence, this is a somewhat uncertain criterion as to the mild 

Again, drooping, sleepiness, and loss of appetite frequently do not 
occur until the "disease is considerably advanced. 

With these explanations, the following statement is made as tire 
result of my observations on this point: Of the ninety-five fowls inocu- 
lated the result is not yet (November 1) known in regard to fifteen. Of 
the eighty remaining, six have recovered, twenty-five have not been visi- 
bly attested, and forty-nine have died. From these experiments, then, 
we might conclude that if one hundred fowls were inoculated with the 
ordinary virus, sixty-nine would take the disease, and of these sixty- 
two would die and seven recover; while thirty-one would not be visibly 
afiected. Jins result may lie more or less misleading, however, since, 
m one lot of twenty, fourteen proved insusceptible, two were slightly 
affected and recovered, and only four died ; it is evident, therefore, thev 
had. before coming into my hands, been subjected to conditions which 
enabled them to resist the effects of the virus in- a most remarkable 
manner, Leaving this lot out of consideration, and of sixty fowls iuocu- 
lated forty.five have died, four have been affected and recovered, and 
eleven only have proved insusceptible. From this we might conclude * 
tftat-by inoculating one hundred ordinary fowls, we would have seventy- 
fcve deaths, seven recoveries, and eighteen that would proveinsuseeptible. 
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23.— Devitalized virus as a preventive. 

One of the most important advances in our knowledge of the phenom- 
ena of contagia, is the discovery of Toussaint, * made during the present 
year, that inoculation of susceptible animals with anthrax blood pre- 
viously heated to 55° 0. (131° P.) for ten minutes, enabled such animals 
to resist subsequent inoculations with active virus. Of course, such an 
important raet at once led to theories as to how such an effect could be 
produced, and suggested that the discovery might be extended to other 
contagious fevers. Ohauveau, f who had just discovered that the inocu- 
lation of Algerian sheep with anthrax vims during the latter part of the 
period of gestation, conferred immunity on the lambs subsequently 
produced, supposed this was due to some substance formed in the body 
by the multiplication of the parasite rather than to something being 
subtracted from it by the same means. 

The discovery of Davaine that the Bacillus anthraeis did not penetrate 
into the blood or tissues of the foetus, though swarming in the blood of 
the mother, seemed to indicate that the immunity conferred upon the 
'lambs was due to a soluble substance capable of passing by osmosis 
from the blood of the mother into that of the foetus. 

Pasteur | believed that the non-recurrence of contagious fevers was 
rather due to something taken from the tissues by a first attack. Tous- 
saint § believed at this time that he entirely destroyed the parasite by 
the heat, and even recommended that one-half per cent, of carbolic 
acid be added to the blood, after being raised to the required tempera- 
ture, and this allowed to stand two or three days, to make the destruc- 
tion certain. This view seemed the more reasonable, fis Davaine |I had 
found several years before that the virus of anthrax was entirely de- 
stroyed by being kept at 55° 0. for only five minutes, and that it was 
destroyed in ten minutes at 50° 0. I at once determined to test the 
effects of inoculation with virus devitalized by heat as a preventive of 
fowl eholepa, and for this purpose the following experiments were 
made: 

Experiment Fo. 40, September 3.— It being difficult to obtain sufficient 
bipod, an enlarged liver from a bird found dead this morning was tritu- 
rated with one ounce of distilled water, and to this was added what blood 
could be gathered from the body. The whole, strained through a linen 
cloth, produced a muddy, brownish liquid, which was boiled over a 
water-bath for ten minutes, and resulted in a clear straw-colored liquid 
™ a b *W n coa g ull "»- A second straining produced a slightly turbid 
fluid, which was heated to 180° P., at 9 p. m., to prevent putrefaction. 

Member 4.— Pour chickens received a hypodermic injection of one 
cubic centimeter each of the fluid described above. 

^Member 6.--A second injection of one cubic centimeter each of same 
liquid, which had twice been heated to 180° to preserve it. 

^tember 17.— Inoculated by four lancet punctures each with active 
virus. 

September 23.— One or more sick. 
September 24.— One dead. 
September 27.~Another sick. 

vdfMl £3! -~S m ne ^ead was killed for examination. The two 
remaining proved insusceptible. 

I ipeTetonnary Joiirnal, 1880:yo1*xLt>. 152 

I Quoted by Bouley m Bluett do Med, Yet., 1374, p. 563. 
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Mccperiment No.Al, September 1.— Eight chickens inoculated with four 
lancet punctures each. Two with virus that had been heated to 160° 
F.; two with that heated to 150°; two with that heated to 140°: and 
two with that heated to 132° j in each case the heat was applied for if- 
teen minutes. 

'September 17.— The eight inoculated by four lancet punctures each 
with active virus. 

'bet 26.— -Two die. 



gegtember 27.— One dies, and one that has been sick has recovered. ] 
Septeniber 28.—One dies. Three prove to be insusceptible. 
. f^erimmt No. 42, September 6.— Two chickens receive a hypodermic 
injection of one cubic centimeter of virus that had been heated to 140° 
to 148° F, for two hours. One of these unfortunately disappeared from 
its coop before the experiment was concluded. 

September 17.— The one remaining inoculated by four punctures with 
fresh virus. 

> September 19.— Urates deeply tinted with yellow, though excrement 
is still solid. 

September 23.— Yellow coloration has disappeared, appetite and ap- 
pearance good. From this time it remained well. •■ 

Experiment No. 43, September 17.— Four chickens receive a hypoder- 
mic injectaCn of one cubic centimeter each of virus that had been heated 
to 135° to 138° F. for one-half hour. . . 

September 23.— Two Seemed dull, with little appetite and some diar 
rheaj by September 30 they were all in perfect health, 
virus* 0 ^ l^—laoculated by four lancet punctures each with active 

October, 22.— Yellow urates noticed. 

October 24.— One dead. 

November 1.— The remaining three well. 

of 'the fact that 132° has been sufficient to entirely destroy 
the activity of the virus, it may be doubted if the two that were ailihl 
after the hypodermic injection, really bad a mild form of cholera. This 
lot belonged to the twenty that were found so insusceptible, and of which 
one lot of four kept for comparison have been three times inoculated 
;With active virus without showing, any signs of disease. 

Experiment No, 44, September 26.— Four chickens receive a hypoder- 

?^n^ e ? 0U °i 0110 cubic centimeter of virus that had been heated to 
145° F. for an hour. 

September '30 .--Have a second injection of one and one-half cubic eenti- 
meters of blood that had been heated two hours to 145° F. 
October 0.— One killed by its fellows. 

«Jlf 0h % 14 't- Ino . calatG(1 %e three remaining by four lancet punctures 
each with active virus. 1 

October 20.— Two sick. 

October 22.— One dead. 

October 23— One dead. 
_ The third had a mild attack, with yellow urates and loss of appetite 
for two or three days, and recovered. 

^xperimentNo.45^om: chickens receive a hypodermic injection of 
one cubic centimeter of virus made into a one-half per cent, solution of 
sulphuric acid and allowed to stand four hours before using-. 

member 22,-Two have yellow urates and droop, with little appetite. 
September 30 — All are well. F1 

phjarteacld 1688 beIi6ved tobe dlieto the "bating effects of the sul- 
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October 14. — Inoculated with active virus. 
October' 25. — One dies ; one killed by a wild animal. 
October 28. — Yellow urates still noticed. 
November 1.— The two remaining are well. 

This lot was also part of the twenty insusceptible birds, of which four 
inoculated for comparison all remained well. 

Experiment No. 46, September 17.— Four chickens have each a hypo- 
dermic injection of one cubic centimeter of virus to which had been 
added four hours before one per cent, of benzoic acid and one and one- 
half per cent, of borax. 

September 26,— Receive a second injection of two cubic centimeters' 
each of virus prepared as before. 

October 14.— Inoculated by four lancet punctures each with fresh 
virus. 

All remained in the best of health. 

This lot again was part of the twenty 'insusceptible birds, and conse- 
quently the experiment has only a negative signification. 

Experiment No. 47, September 17.— Four chickens receive a hypoder- 
mic injection of one cubic centimeter each of virus to which 1 per cent, 
of carbolic acid had been added five and one-half hours before using. 

September 26— Have an injection of one cubic centimeter each of virus 
prepared as before. 

October 14.— Inoculated by four lancet punctures each with active 
virus. 

October 22.— Yellow urates noticed. 

October 28.— One dead. 

November 2.— Yellow urates still observed. 

November 5,— All are well. 

These were also a part of the insusceptible lot. 

Tins series of experiments is one of the most difficult from which to 
draw conclusions of any I have made; and to assist in this I have pre- 
pared the following table showing results : 
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Almost any one who had not followed these experiments from day to 
day would be likely to arrive at conclusions from them which I am sat- 
«ot in accordance with the actual facts. Taking the first 
Sfll thirty^e bads with which the results of inoculation are 
Knw n, we find that only half as many died as we should expect from 
the average number of deaths already shown to follow inoculations, 
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while twice the expected number recovered, and fifty per cent, over the 
expected number proved insusceptible. But, fortunately, it was shown 
by direct experiment that sixteen of these birds were for some reason 
particularly insusceptible ; since, when the original lot of twenty was 
purchased, four taken at random were at once inoculated with active 
virus and not one of them sickened ; they were subsequently inoculated 
at two different times, with very active virus, and still they remained in 
perfect health. They were not all so entirely insusceptible as this re- 
sult indicated, however, since three of the sixteen in these experiments 
died, and two sickened and recovered in spite of the supposed protec- 
tive inoculation. The result with this sixteen, then, cannot be con- 
strued as favoring the supposition that any degree of immunity was con- 
ferred by the previous treatment. 

With the remaining sixteen, of Which we know the results, there is 
still a much smaller death rate (eight instead of twelve) than we should 
expect, and twice the number of recoveries and insusceptible birds. It 
must be remembered, however, that with so small a- number we should 
not expect our results to be exactly in accordance with the average. 
Experiment No. 44 is more reliable than any or all of the others, for two 
reasons : the birds were from a lot known to be susceptible to the dis- 
ease, and they received two injections, with four day's interval* of rela- 
tively large quantities of devitalized virus (pure blood). Not one of 
these escaped the disease, and two died from exceedingly acute attacks. 

I conclude, therefore, that perfectly devitalized virus when injected 
in considerable quantity, at different times, and for two weeks before 
inoculation, does not increase the natural ability to resist this disease. 

About the time these results were attained I learned that M. Tous- 
saint had reached a' similar decision in regard to anthrax; and that of 
twenty sheep inoculated at Alfort with his prepared virus, four h ad died 
and the remaining sixteen, were sick but recovered.* His virus was not 
devitalized then, but its activity was diminished by subjecting it to the 
high temperature, and its protective influence depended upon the immu- 
nity conferred bv a mild attack of the disease. 

M. Pasteur maintains that he has obtained a mitigated virus of the 
cholera ties ponies, though at th e time of making these experiments he 
had not yet made public the method by which this result was accom- 
plished. We were encouraged, therefore, to continue our experiments 
i n regard to the effect of temperature on the virus when the former was 
not quite, sufficient to destroy the vitality of the latter. 

24.— Attempts to obtain a mitigated virus. 

Experiments Nos. 35, 36, 37, and 38 were instituted with a view of 
determining the effect of as high a temperature as the virus can bear 
without destruction upon its properties. The result was not what was 
hoped in view of the effect of such a temperature on the virus of an- 
thrax; indeed, not one of three inoculated with the virus heated to 130° 
F. for fifteen minutes was able to resist the disease thus induced, and 
all perished. Of the ton inoculated with virus heated to 124° to 130° 
3?, but four survi ved, and these were insusceptible to the disease. 

25.— Preservation of cultivated virus. 

September 9 a flask of sterilized infusion of chicken muscle was in- 
oculated by the process described furt her on in this report, by which 

"~*H. Bouley. liaoc-ulations preventives dti Charbou, Bui. Acad, de Med. 1880, p. 943. 
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#feaiis a pure cultivation of the granules of the virus was obtained • 
ftese multiplied and formed a very delicate membrane on the surface! 
October 26 this flask was opened and examined ; it had almost exactly 
the saine odor as when first filled, and there was no trace of putrefac- 
tion*. To test the activity of the granules after being preserved lor over 
six weeks, i made— 

Experiment $To. 48, October 20.— Two chickens inoculated by four lan- 
cet punctures each with liquid and particles of membrane from the 

suit" 



cultivation flask. 

ifovbmbei* 1.— Yellow urates. 

November 6.— One dies. 
- November 13. — The one remaining dies. ... 
.W^^'$wt&are very apparent from this experiment, viz: (1) the sep. 
tic bacteria of the atmosphere had not been introduced or the solution 
woiild have become putrid, since it was kept for apart of the time in an 
incubator at 100° F. ; (2) the granules seen in the blood had reproduced 
themselves 5 (3) they retained their vitality for a period of over six 
weeks. 

Since the above was written the number of the Comptes Rendu* <?e» 
$ea§ves deJAcadfimie des Sciences for October 26, 1880, has come to hand, 
iii which M". Pasteur details his process for obtaining a mitigated Virus* 
and states that cultivations in contact with pure air do not entirely lose 
|iwr ; activity in six^or eight months, or even more, and that cultivations 
preserved from access of air retain their original virulence for certainly 
ten mouths, which is as far as his experiments go. 

26 — Susceptibility increased by cold weather. 

For about three weeks we have been having quite cold weather, the 
thermometer marking from 14° to 30° IV before sunrise, and I have 
noticed that during this time the period of incubation seems shorter, 
; : aiJd: the disease lias a more acute form. One of the hens that had a 
severe, attack of the disease and recovered, and which was still kept in 
an infected coop, died after a day or two of drooping and loss of appe- 
tite. Two chickens that had resisted two inoculations with very active 
virus, have also sickened, one dying November 20, and the other being 
still sick (November 22). It would seem, therefore, that for some rea- 
son the birds become more Susceptible as the weather gets colder. 



. ;. 27.— RESUME OF RESULTS ATTAINED BY THESE EXPERIMENTS. 

L Jt is demonstrated by these experiments that we have in the United 
Spates a coutagious and inoeul able disease of fowls, popularly known as 
■pft^llc wera j. that this disease is Characterized by a yellow or even 
;pp^p |?0loratibh of that part of the excrement which is separated 
Mf M l) !°9 d Dv the kidneys ; by elevation of temperature, enlargement 
aud softening ot the liver, congestion or inflammation of the' intestines 
^ mesentery j by diarrhea, drooping, sleepiness, and early death* 
ihe germs ot this disease are probably spread through the excrement,! 
and arc taken into the body with the food and drink, and seldom if ever 
with the inspired air, The blood and tissue juices convey the disease 
either wi»en inoculated or taken with the food ; the bodies do not putrefy 
.a*. rapidly .as thqso which die from other diseases, and they certainly 

;fbE t hirty-six hours after death— probably much 

' ' •. t devoted to, 8yi^ouTs~etcr - ' 

tTta point -was aot deiiiojistrated. 
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iptig& TEe effect, of piitrefaction an3 drying oh the activity of the 
was.wa^, iaot/cieterrdiuea, as the birds inociilated affcierwaras proved 
iristisceplble i6 virus known to be active, . Infected Hatiitatioiis convey 
tlife disease iiine days, at least, aftef the last ea£e of sickness.. The pe- 
riod of iiieuikition 16 much greater than with the disedse kndwn by the 
bamfe iidthe in France, averaging, with forty cases, fully eight days, as 
will be seen further on. The virus is not destroyed by a 20 pet cfeht. 
sdititlon of alcohol j by 2 per cent of boracic acid and sulphate of potas- 
sium, by 1 per cent, of boracic add, by 1 per cent, of carbblated e&tii- 
l>hor, nor by one-tenth per cent, of iodine. It is destroyed by 1 per .cent, 
of saI^cyIic, , benzoic, or carbolic acids, and by one-half per cent of sul- 
phuric acid ; and it is also destroyed by a temperature of about 132° F. 
maintained tor fifteen minutes. One attack protects against the efifects 
of subsequent inoculations ; about one-third of the fowls inoculated prove 
insusceptible to the disease ;. hypodermic injection of considerable quan- 
tities of devitalized virus affords no protection, and, finally, heating to 
130° 1\ or less for fifteen minutes has not modified the activity of the 
virus, 

SYMPTOMS. 

The first symptom of fowl cholera is, in the great majority of cases, a 
yellow coloration of that part of the excrement which is excreted by the 
kidneys, and which is normally of a pure white; it is this part of the 
excrement that I have already, frequently, mentioned as the urates. 
,Thi$ yellow coloring matter appears while the excrement is yet solid, 
while the bird presents a perfectly normal appearance, while the appe- 
tite is good, *ihd before there is any elevation of temperature. Indeed, 
it is frequently seen the second or third day after inoculation, and then 
may disappear for a week or more, to return one or two days before the 
other symptoms of disease. 

In a very few eases the first symptom is a diarrhea, the excrement 
beitig parsed freqiieirtly and in large quantity, and consisting almost 
entirely of perfectly white urates. 

In all cases the diarrhea soon becomes a prominent symptom, the ex- 
crement is voided frequently, consists largely of urates suspended in a 
thin, transparent mucus, and having a deep yellow coloration which 
may in the later stages of the disease change to a greenish or even deep 
green color. 

. With the beginning of the diarrhea the temperature rises; reaching 
109° to 110° F., or two to four degrees above the normal j the comb 
loses its bright line and becomes pale and bloodless j the appetite is les- 
sened,* the wirigs droop; the bird becomes inactive* Frequently a good 
appetite Is retained to the last, but often the bird is overcome by stupor 
and sleeps away the last day or two of the disease.; in such, cases they 
a*re only aroused with difficulty, a touch or blow being required* 

Iii the last stages of the disease they have lost greatly in weighty lire 
exceedingly weak, fall over by a touch, and walk with the greatest diffi- 
culty. 

Death frequently occurs without a struggle, but in the majority of 
cases there aire convulsions and cries. 

The duration of the disease varies greatly. Sometimes the bird dies 
within twenty-four hours after the first yellow coloration of the urates 
and when but one or two liquid dejections have occurred $ m other cases 
life is prolonged for three, lour, or five days, and occasionally for one or 
even two weeks. 

The crop is generally distended with food and loses the ability to force 
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this onwards to be digested j in all cases except those of the shortest 
duration the feathers about the anus become soiled with the discharges. 
If the birds are aroused from their sleep and made to walk, there is at 
first an abundant evacuation, followed at short intervals by scanty dis- 
charges, which, with the frequent contractions of the spincter ani, are 
evidence of considerable irritation of the posterior part of the intestinal 



In most cases the affected birds are very thirsty throughout the whole 
period of the disease ; frequently, however, the thirst is not exaggerated, 
and in exceptional cases they scarcely drink at all. 
■ When a bird is inoculated with devitalized virus, or when the subject 
proves insusceptible, a crust forms over the puncture and there is 
slight hyperemia of the adjoining parts j but in a few days (four to 
epht) the redness disappears, the crusts fall off, and no trace of the 
puncture remains. This may also occur in exceptional instances, when 
a susceptible bird is inoculated with active virus. Usually, however 
in the successful inoculations the crusts are larger and thicker, the red- 
ness of surrounding parts is more marked, the blood-vessels are more 
prominent ; and this appearance may be retained for two or three weeks. 
Often the crusts fall off, leaving a slight elevation, which gives a sensa- 
tion to, the touch of a nodule more firm and resistant than the muscles 
n which it is situated. 



PERIOD OF INCUBATION AND DURATION OF T^E DISEASE. 

In. wd|r to show at a glance the length of the period of incubation 
p« the duration of the disease in individual cases as well as the aver- 
age, 1 have prepared the following tables : 



Incubation of 40 cases. 



Days incubation. 



4 

, 



7....'. 

8..:....:::::::::;:::::;:;;^ 

9 

JO 

Hi , ' ' 

18.,.;.... 

20... 

Average 8 (lays. 



Number of 
fowls. 



7 
0 
0 

»> 

4 
& 
1 
1 



Death or recovery (2) of 45 cases. 



Days after 
inoculation. 



5 
6 
7 
S 

10 
II 
12 
13 
14 
15 



dumber of 
fowls. 



.1 

V 

2 
7 
7 
?> 
5 
2 
3 
1 



Bays after 
inoculation, 



16 

18 
20 
21 
23 
27 
32 



iNumfcer of 
fowls. 



Average 11 clays. 
Average duration of 
disease, 3 days. 



^J5?« aVG r, age duratl0n of disease in the above table is found by 
deducting the average period of incubation from the average time > elans 
.ng between the inoculation and either deatt? or 

' POST-MOETEM APBEAE^OES. 

sJmt toT^ either dark nor dark blue, as 

Sn but imi I SSLS fT%' Tke - ra P erAcial Wood-vessels generally 

Satou i to JSA d t e ? ar? case8 80iled about 

me anus to *hieh the excrement may adhere in considerable quantity. 
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On opening the body the first organ to attract the attention is the 
liver, which in nearly every case is enormously enlarged, softened, with 
Wood vessels very apparent; often of a very dark or dark-green color, 
frequentlyjittachedto surrounding parts by false membranes, and as often 
surrounded by a transparent colorless effusion. In exceptional cases its 
appearance is nearly or quite normal. The gall-bladder is generally 
greatly distended with thick, dark bile, which has frequently passed 
through its walls m sufficient quantity to stain all of the organs m its 
vicinity. s 

The crop is generally distended with food, though no special lesions 
have been noticed here. The proventriculus, ventriculus, succenturiatus, 
or true stomach, viewed externally often presents a number of circular 
discolorations about one-tenth of an inch in diameter, which on section 
are found to be a small clot of extravasated blood. No lesions have 
been noticed in the gizzard. The small intestines are usually congested 
often the mucous membrane is nearly black from engorgement of the 
blood-vessels, and occasionally the internal surface is the seat of ulcera- 
tions of various size and number. In one case a fibrinous plus" had 
iormed about midway of the small intestine completely obstructing the 
passage of the bowel contents ; this plug was three inches loii£ ? and 
very firm. - ° 

The rectum and cloaca generally present deep red lines upon their 
mucous membrane, evidently the first stage of inflammation, which re- 
sults m chronic cases in thickening of the walls, especially of the rectum 
the desquamation of the mucous membrane and the formation of lar<>-e 
ulcerous surfaces. In some cases this thickening and ulceration extends 
into the colon ; and it is geueraily seen in the chronic or sub-acute forms 
ot the disease in the caeca, the walls of these being thickened, denuded 
of their mucous membrane and the cavity filled with a plug of coagulated 

AjlX*> £''11 » 

The mesentery is generally congested, often greatly thickened and ren- 
dered opaque by inflammation. The ureters are disteuded with yellow 
urates; the kidneys seem engorged, and op section accumulations of the 
tenacious, yellow urates are frequently seen. The spleen is" generally 
normal in size and appearance, though frequently enlarged and softened. 

Ihe pericardium is sometimes distended with effusion, in which eases 
there is noticeable hyperamiia of the surface of the heart. 

The lungs are often, though not.generally, engorged with dark blood: 
they are seldom if ever hepatized. ; 

v ^ 1 1 l « 4 bl °o d -T^ sels are sometimes filled with a firm clot, and contain 
Out little liquid ; at other times the blood does not coagulate at all. It 
seems to be those cases where the duration of the disease has been long- 
est in which the blood loses its property of coagulation. 

In the few -cases examined by me in which the disease was contracted 
Irom mfeoted premises, &c, the lymphatic glands along the neck ap- 
peared much more congested than in cases which resulted from inocula- 
tion, indicating, as suggested by Toussaint, that the virus had been 
taken with the food and absorbed from the mouth or pharynx. , 

The brain, in the cases examined, has been either normal or not very 
perceptibly altered. J 

The muscles at the seat of inoculation are generally reddened, though 
sometimes perfectly normal j in a few cases, at the point of inoculation, 
•t^S^.'kas been transformed into a whitish, rather firm substance 
«W definite outline, but disappearing imperceptibly into the sub- 
stance of the muscle; exceptionally, this has divided from the muscular 
tissue, and exists as a clearly circumscribed sequestrum* 
, ; 27 A ■ 
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MICROSCOPICAL INVESTIGATIONS. 

When 'the blood from a fowl just dead of cholera, or on the point of 
dying, is placed under a one-tenth objective or better under a oiie- 

fteenth, I number of peculiarities are observed. The red globules 
Sh Should be provided with nuclei are mostly without these .; and 
such nuclei are found free, either singly or in clusters, m various parts 
of the field. There are many globules resembling the red corpuscles in 



granules, spherical in form, of exceedingly small size ™ mou. 

iu diameter), and without motion or in certain cases with simply a mole- 
cular, (Brownian) motion, and finally there are bodies ot a larger, but 
varying, size, not numerous, transparent and apt to be overlooked : they 
may be seen apparently iu various stages of division. Figure 9 is a 
drawing from the blood tak en from a- vein just before the death ot the 
bird and examined as soon as possible; the different changes already 
mentioned may be observed. 

"With the exception of the bodies last mentioned, the appearance ot 
the blood in this disease wa s accurately described by Professor I erroncito, 
of the Veterinary School of Turin, in a paper presented to the Koyal 
Academy of Agriculture of Turin, in February, 1878 : also by M. Meguin, 
in a communication to the Eeeueil de Medccine Vettnnaire, m January, 
1880 

In the present state of uncertainty regarding the nature of the con- 
tagion in such diseases, a careful study of the condition of the blood, 
especially when as virulent as in the disease under consideration, becomes 
a matter of primary importance, and for t his reason I shall enter into 
some detail regarding the phenomena mentioned. 

1. The free mwleL— These arc mentioned by Perroncito, without com- 
ment as to tho cause of the phenomenon ; Meguin does not so much as 
mention them, but figures each of the red corpuscles with its nucles. 
Nevertheless, in nearly every ordinary preparation of blood I have made, 
the majority of the red corpuscles were without nuclei, and these were 
to be found free in various parts of the preparation as seen in Fig. 9. 

By the use of osmic acid, however,,I was able to demonstrate that the 
escape of the nuclei occurred either alter the death, of the bird or after 
the blood was taken from the veins. Osmic acid has been found of the 



very greatest service in these investigations ; if a drop of blood is placed 
on a thin cover and immediately inverted for a minute or two over a 
two or three per cent, solution of this acid, the fumes destroy every 
#«it4ge of life, and no changes take place for an indefinite time. 
"•' ^#i^uire-H-i8 a drawing from such a preparation ; here there are no 
&ee nticieij and every red corpuscle has its nucleus in its proper position. 
By delaying a minute or two before exposing the blood to the influence 
of this agent, examples may bo found illustrating the escape of the 
nucleus as is shown in Fig. 13. 

The escape of the nucleus is evidently, then, what we might call a 
post-mortem change ; at least it does not occur until the vital influences 
of the living body are no longer, exerted upon it, but within a few min- 
ntes after the blood is taken from the veins or after the death of the bird. 
This phenomenon, however, is not peculiar to chicken cholera, but occurs 
I^fe||e same degree and under the same circumstances in the blood from 
V|i^feby fowls, as I have assured myself by numerous observations. 
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2. The so-called Jiematoblas fa and Meguin speak of 
the globules, which are generally irregularly round or oval, and Smaller 
than the red corpuscles, and which resemble these in color, as young or 
proliferating globules (hematoblasts). On the contrary, I think my obser- 
vations prove them to be the debris of red corpuscles destroyed by 
leucocytes. In watching the movements of the clusters of granules 
shown in the figures, I found that they were, evidently, leucocytes, 
though the homogeneous bioplasm was so transparent as to be generally 
invisible. These leucocytes would move from one red globule to another, 
and the latter, soon after coming into contact with them, would become 
distorted in form and break up into globular particles. The leucocyte 
could be plainly seen in many instances, passing entirely through the red 
globule and severing it into two or more particles, which assumed the 
round or oval form. Figure 10 is an exact reproduction of the ap- 
pearance of this phenomenon. It would seem that the leucocytes feed 
upon some of the constituents of the red globules ; but, as far as I have 
observed, this, too, occurs after the blood is taken from the veins or after 
the death of the bird. I know of no evidence leading to the belief that 
such particles of red globules are living, or that they could in any way, 
grow and again form perfect globules, 

3. The granular bioplasm. — Early in my investigations my attention 
was called to the large number of clusters of grannies to be seen in the 
blood; sometimes these granules were spherical, sometimes oval, and 
often rod-shaped. In the last form they resembled diminutive Bacilli 
At first I did not suspect that the granules of these clusters were in any 
way connected with each other ; the ^ Tolles objective with excellent 
illumination did not enable me to make out any homogeneous connecting 
substance, I wish to insist upon this fact, because recent investigators, 
in their zeal to establish a particular theory, have declared that, because 
they did not see particles of bioplasm, these did not exist; and in their 
cultivations, because they only saw a particular form, no other could be 
present. When the whole medical world is divided over the question 
concerning the nature of contagia, as is now the case, such assertions, 
no matter by whom made, cannot be received as evidence; on the other 
hand, they must be regarded by thinking men as an attempt' to impose 
upon the confidence or credulity of the reader. 

But to return to our clusters of granules. The granules did not move 
individually, but the whole cluster could at times be seen to change 
form (Fig. 11). They would assume an oval, round, or dumb-bell shape, 
then a projection like an arm would be seen to extend itself in a certain 
direction; at the extremity of this a»n enlargement would form,. which 
would increase in size until it would become the body of the cluster, 
and only a narrow arm would extend in the direction of the original 
cluster. In this way the clusters not only changed form, but they 
shifted their position, and in a few minutes would move nearly across 
the field of vision. 'Coming in contact with a red globule, this would 
quickly become deformed; the granules would pass through it in vari- 
ous directions, dividing it into two, three, four, or even more parts, 
which would generally assume a globular form, a>nd become the hema- 
toblasts already mentioned. 

These movements of the clusters, plainly amoeboid, led to the con- 
clusion that the granules were connected by a homogeneous, invisible 
bioplasm, that in feet they were the granules of leucocytes; fortunately, 
I was able to prove this* By exposing portions of the blood on* the thin 
eover-gjass to the fumes of osmic acid, these leucocytes were not only 
^ed> but they became visible, and then presented the appearance seen 
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iu Fig. 14. There were npw many leucocytes visible where their present 
was not before suspected; their outline had become plain, and wltS 
the hoingeneous bioplasm, could be seen the granules. 

A more careful examination led me to observe that at the center nf 
the preparation the granules were round or oval, while nearer to thl 
edges of the eover-glass, where there was a better supply of atmospheric 
oxygen, they had the rod form, and the movements of the teSSSS 

Wth m bv ^TnriJ^ T ° d \ Wre t0 "W* of anISt 
lengtn, by B-o-o-o-gth or less m diameter. 

4. The free granules.— The presence of these was first noticed bv P fi r 

rS'fwt }n aper ^ lready 1!ef ™l to, and they have since been 
studied by both Toussamt and Pasteur. These granules are much more 
numerous m blood taken from the body after, death than in that ex 

fwnn clu T g ?! e 1 f< ? of the bird >* and > a W th ^ seem less numerous 
the sooner the blood is examined after being taken from the veins X 

B£Jw 5f v S Il0tl ^ d 1 ^ at in my best osmie-acid preparations of 
blood, from the living bird, free granules could scarcely be found 

di.n^ ran ^L a y e extr S m ?]y sma11 ; to of an inch in 

diameter. Some are perfectly spherical : many others show all 4ada 
feons of a division by fission-first a slight constriction, Sen a& 
mg more and more toward the dumb-bell form, and, finally, existing 
two granules just touching at a point of their circumference * 
^b«M¥»to exrotlT-- tteapoioJtt appearance are seen either on the sur- 
face or within the red globules and surrounding the nuclei ; they are 
also^seen within the leucocytes. Again, one frequently meets gTanfS 

* quaI miw ** v in * h0 b} ° od of fowls 

^Toussaint and Pasteur have. «ach succeeded iu cultivating these/' 

SodS, m SwUf M0US ' 1 aIS ° ClUtivated thera V **> 
«. Cultivation on dides.-A. rather deep glass cell is cemented on an 

tolir^r 1 a 1 dr ° 1) - f di8tiUed w ^er run around wiff it,°SeS 
to the wall, to furnish moisture. An ordinary thin cover-glass is care 
fully flamed and a drop of infusion of chicken muscle welffilt^ana 
sterilized by heat s placed on its center; the drop of iui hsion Ts nex 
inoculated by touching with the point of' a recently heated ueedS 
J^ed into the blood. Finally, the thin glass-cover is invS ovS 
the cell and a ring of paraffin, or, what is better, the paraffin-imbeddin- 
mixture, is run around it. The slide is then kept in anmcuSfat 

S£ ™ IT ' - V f 6 , d - F W or ^ An excellentmethod of 
obtaining pure blood is to kill a bird in the last stages of the disease bv 

SSSS^Sn*^ 1 C :T S6 ^ e h ^ by removing the breastb«e3 
tS^& J^T tub f V th il finely drav ™ ottt extremity, and, after 
aS 1^i thr0US ^ the Wal 8 of one of the lar ^ Kesris near the 
ttSt fi J e P;! nt Ti 1,c walIs of tli0 vessel, and when en- 
'■SSSJiJSS It d \ (imGk }y ll l fe flame of a lamp.. When to be used for 
L3lwwf?r.f' * tu , b ^f a ^T. fla ^ed, the point broken, and the 
neeaie touched to the blood still within the tube. 

— U ^d° J" 6 ^^^y rapidly, form zooglcea 

and, anally, a delicate membrane on the lower surface of i 



masses 



Ann T>t.«««»»+jr' / , 7 Ti -*«^ uii mo mwer sunace oi the 

l^e^&iS^ ^ bG ™ der observation one or 

aJ?^^n!^ g ^ e f forsuch cultivations, but there 

are two objections to it: i. The thickness of the drop and the multi- 
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plication of the granules at its lower surface prevents examination witli 
the highest powers except at its bolder. 2. The drop of water forming 
a plano-convex lens, the rays of light are broken and a distorted image 
is liable to result. For this investigation I have concluded from ob- 
servation that the second objection is .not valid, and that the former is 
not a serious drawback. Both may be overcome, however, either by 
using Raurier's cultivation slide, or, as suggested to me by Mr. Charles 
Stodder, by laying a smaller piece of thin glass on the drop after inocu- 
lation; this cuts off the access of air to a certain extent, and, conse- 
quently, I have preferred the uncovered drop in practice. « 

Cultivations on slides are, after all, open to the grave objection that 
they cannot be prepared without contact with the atmospheric air, and 
the possible if not probable admission of some of the germs continually 
floating in it in such vast numbers. Nearly every investigator has been 
so troubled in this way that the results of his work have been unrelia- 
ble, if not positively worthless. Is there not some method, then, by 
which a cultivation may be made without the possible admission of such 
germs? After a long consideration of this question, I believe I have 
Succeeded in producing an apparatus, by modifying and combining cer- 
tain points in the methods of other investigators, that answers the con- 
ditions as well as could be expected, and that can be arranged from the 
materials found in any laboratory." It is described in the next paragraph. 

b. Cultivation inJlaslcs.—A small German flask, Fig. 19, A, of two to 
four ounces capacity, is fitted with a soft rubber cork pierced with two 
holes; through one of these passes a glass tube, e, inch in diameter, 
bent twice at right angles, and packed loosely near its outer extremity, 
/, with cotton-wool ; through the second hole passes a tube bent once 
at a right angle, and just beyond at d drawn down to about half its 
previous diameter, and, again, just beyond this constriction, drawn to a 
sealed point, <?.' One end of a piece of caoutchouc tubing fits over the 
point e, which is here shown in section, while into the other end is placed 
a fine aspirator needle, b; and, finally, a short piece of glass tubing, a, 
sealed at one end and packed with cotton wool is slipped over the needle. 
In using, the infusion for the cultivating medium is introduced into the 
flask, the cork is tightly replaced, and the whole apparatus is placed in 
a dry chamber that can be kept for several hours at 212° F.; after (fool- 
ing it is allowed to stand for three or four hours ? and again heated for 
one or two hours, and this may be repeated the third time, as is my prac- 
tice. By this intermittent heating not only the germs in the liquid but 
in the tubes as well are destroyed. 

To charge the infusion thus prepared with virus, a pair of aspirator 
jars — such as were used by Colm* in his investigations of bacteria-— are 
attached by caoutchouc tubing g to the open tube at /; then a large 
vein in a very sick fowl is laid bare, and a thread passed around it, the 
glass cap a is removed from the needle and this is quickly forced into 
the vein and the thread well tied around it; finally, the point of the 
glass tube c is broken within the caoutchouc tube by pressure across its 
Yalls, and the clip h on the tube between the aspirator jars is opened. 
As soon as a few drops of blood have reached the flask the clip Mb 
closed, and the glass tube is severed at the constriction d, and at the 
same time hermetically sealed . Now, remo vin g the aspirator, *we have a 
flask that contains the sterilized infusion inoculated with perfectly pure 
blood, and this is supplied with pure air which enters through the ven- 
tilator e, packed with cotton-woo), to filter out all atmospheric germs. 
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The whole may be placed in an incJhbator at the desired temperature 
for any length of time before examining. 

By means of this apparatus I have succeeded in obtaining the gran- 
ules of chicken cholera in large quantity. They multiply rapidly, ren- 
der the liquid turbid, and finally form an exceedingly delicate membrane 
on the surface which consists entirely of granules. The membrane on 
the surface of a flask prepared September 3 was used for the inocula- 
tion of two birds October 26, and produced unmistakable cases of the 
disease, ending in death November 6 and 13. 

Any number of generations of pure virus may be cultivated in these 
flasks without the slightest difficulty; to accomplish this other flasks 
are prepared as directed for the first generation, with a single exception ; 
in place of the aspirator needle 6 is inserted a short section of glass 
tubing, sealed at both ends to close the orifice. To inoculate this new 
flask the point d of the original one is well flamed, the point h of the 
new flask is also flamed, the glass tube removed, and the point d in- 
serted in its stead ; the aspirator jars are now connected with the new 
flask, the sealed points broken within the caoutchouc tube, th&clip h 
opened, and the second infusion receives the virus with the same purity 
as the first. 

I believe the apparatus just described, and which is not so complicated 
as would appear from the long description, will prove of very great use 
in investigating other contagious diseases, and may settle points which 
uttto this time have been disputed. 

^ 0. Bodies of undetermined nature. — These were first noticed in the 
liquid part of the excrement, in which they existed in immense numbers 
and of all sizes, from xooW to ^ z of an inch in diameter. Pig. 17; 
bodies of similar appearance have since been found in the bloody Kg. 18, 
and I think I have also made them out in my cultivations, but not with 
the same certainty. They are not easily discovered, and it was not till 
within the last few weeks that my attention was directed to them. I 
have not yet been able todeteiidine their nature or their relation to the 
disease. 



Part III.— INFLUENCE OP RECENT INVESTIGATIONS ON 
THE THEORIES OP CONTAGIA. 

In the two preceding parts I have endeavored to give a detailed re- 
port of my most important researches without drawing other than the 
plainest couoluaious from them: but the duty of the investigator does 
not stop here— others have studied these and similar diseases, tfnd they 
have constructed theories, some of which oppose while others confirm 
my own results. And iu a time when scientific methods are so justly 
relied upon in our search for the truth, as at present, no one who really 
» •pe«ly success of those doctrines which are in accordance 
with the facte, can ignore the work of his predecessors. There is. con- 
sequently, a duty devolving upon the writer of such a report, which any 
one, realizing the difficult nature of the subject, would rather defer until 
more definite investigations had marked out a plainer course. But if 
toe field is not yet clear, it is, nevertheless, a matter of great importance 
tor us to review the more important evidence, and to reach clear ideas 

Z ^^^Z^^r 1 J 8 yet doubtful i and what seems to be con- 
trary to well ascertained facts. 
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L— THEORIES 0 F CONTAGION AND WHAT IS REQUIRED TO ESTABLISH 



THEM. 



There ai*e three principal theories in regard to the nature of that sub- 
stance which, transferred from the body of an animal suffering from a 
contagious disease to the body of a healthy one, produces the same 
malady in the latter as affects the former. , 

1 It is considered by some as an unorganized ferment, allied pernaps 
to diastase, which has the power of producing zymotic changes in the 
blood and other liquids of the healthy body. 

2. By others it is looked upon as a modified form of the living mat- 
ter— the bioplasm or protoplasm, as it is called, of the body. There 
are two forms of this theory : a. The virus is m the form of naked par- 
ticles of bioplasm of various sizes and forms, identical in all tout vital 
Dowers with the leucocytes or wandering cells of the healthy body. &. 
The virus consists of granules of bioplasm, endowed with peculiar vital 
powers, which leave the wandering cells, and perhaps the protoplasmic 
contents of other cells, and multiply in the blood and other fluids, con- 
stituting the micrococci so frequently, 1 might say generally, seen m 
these affections. , , L . 

a According to the third theory the virus is a parasitic orgamsm 
originating outside of the body but capable of growth and multiplica- 
tion within it. It probably consists of the lowest forma of vegetable 
lite known as the schizamycetes, sclmophytw, hactcriacew, or more simply 
as Mcteria. There is also a second form of this theory winch considers 
the bacteria as the developed granules or plastids formed in the bioplasm 
of the higher orders of fungi. 

1 The theory of unorganized ferments. —The first step toward estab- 
lishing this theory evidently consists in showing that the conditions of 
existence of the contagia are different from those of living matter in 
any form. Panum's* experiments with putrid substances are still ac- 
cepted by somef as proof that contagia are not living matters, since he 
proved that a putrid infusion might be boiled eleven hours without 
losing its activity. Yon Eaison even found that it resisted several hours 7 
heating to 130° 0 1. M. Paul Bert observed that compressed oxygen, 
which he supposed would kill all living things, did not destroy the virus 
of glanders and vaccine, even when the pressure was equal to Mty at- 
mospheres for a week§. He supposed that he had proved the same true 
of anthrax virus, || but Pasteur convinced him that he had mistaken 
septicaemia for anthrax and that the germs of the septic vibrio remained 
unharmed even after subjection to the action of compressed oxygen and 
absolute alcohol.fi , . , . , 

The only successful attempts at isolating such unorganized ferments, 
that I am'acquainted with, have been made with septicemia and putrid 
poisoning. Panum isolated a putrid extract and a narcotic substance. 
Br. Bichardson, in 1805, showed that the sero-sanguineous fluid from 
the peritoneal cavity of a person suffering from pyemia would commu- 
nicate fatal disease from one animal to another in a direct series, and 
that the poison (designated " septine"), which effected this, could be 
made to combine with acids so as to form salts, which ret ained the 

• • • • Paiiiim, Das pni^~Gift7~Vircliow'8 Archiv., B. 60 (1874), p. 334. 
t'T. R. Lewis, Quarterly Journal Mic. Science, 1879. pp. 402-3 
t Hiller, Lelive von der FiiuMes, Berlin, 1871), p. WZ, 
§ Recueil tie MeMeeme Vet&inaire, 1877, p. 540. 
ftLoc. cit., p. 547. 
lILoc. cit., p.919. 
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pdsonDiisqtialitrM of the original substance.* In 1868, Beygmftnn ami 
Mmiedebergt isolated a substance, called sulphate of mm* m W$ 
Zuelzer and Sonuenschein obtained a septic alealoid similar to atropine 
while Hiller§ discovered a septic ferment. ^ • 

1 pass over in silence the many other experiments by filtration, dittu- 
Sion, dialysis, etc., which establish the same fact, viz., that there exists 
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both the remaining theories) will be discussed when we come to consider 
the nature of septicaemia. • - •■ ■■• 

Notwithstanding the experiments of M. Bert in regard to glanders 
and vaccine virus, this theory is at this time quite generally deemed 
insufficient, because an unorganized ferment is incapable of multiplying 
itself indefinitely; such a substance may cause the decomposition of a 
definite quantity of matter, but we have no proof that it can reproduce 
itself, and thus, like theliviug ferments, produce the decomposition of an 
indefinite amount of the substance to which it is added, and no fact is 
better known tban that the true contagia have the power to reproduce 
themselves indefinitely, if placed in a suitable medium. 

Again, it would seem that such a ferment ought certainly to resist a 
temperature of 140° F. (which destroys both chicken cholera and fresh 
anthrax virus), as, also, one-half per cent, of sulphuric acid, or one per 
cent, of carbolic, salicylic, or benzoic acids, which destroy fowl cholera 
virus. 

Finally, M. Chauveau || has shown with several diseases that the ac- 
tivity of the contagion resides in elementary corpuscles, which are sus- 
pended in virulent liquids ; that these corpuscles may be washed with- 
out losing their specific properties, and that they do not communicate 
virulence to water by remaining in it for prolonged periods. These facts 
are in direct opposition to the theory of a soluble poison or unorganized 
ferment. 

' 2. The theory of bioplasm or its granules.— In all contagious fevers there 
are local inflammations, and in inflammation, no matter how produced, 
there is an abnormal increase of the bioplasm of the part, both by the 
influx of vast numbers of wandering cells and by the multiplication of 
the nuclei of the tissues. 

The physiological existence of granules capable of reproduction was 
assumed by Darwin in order to explain the facts of inheritance. He 
supposed the living cells of the body throw off minute granules or atoms 
w r hich circulate freely through the system, multiply by self-division, 
and are subsequently developed into cells like those from which they 
are derived.fi Later, Beale figured vast numbers of small particles of 
living matter (bioplasts) which he supposed constituted the vims of 
cattle plague, vaccine, etc.: "The minute contagious bioplast," he says, 
"is less than the ^p^tli of an inch in diameter and often so very clear 
and structureless as to be scarcely distinguishable from the fluid in 
which it is suspended."** Quite recently it has been shown that certain 
kinds of cells allow granules Of protoplasm to wander from them under 
certain physiological conditions, and that these granules ar e not to be 

* Referred to by Dr. Lewis, Quart. Jour. Mic. Sc. 1879, p. 403. 

t Central blatt fiir die medicin Wisseusehaften, 1868, p. 397. 

i Berliner klin. Woeliensohr. 1869, p. 121. 

\\ Lehre von der Fiiulniss, p. 188. 

|| Recueil de M&lecinc V6t<$rinaire, 1872, pp. 898-9* 

U Animals and Plants under Domestication, II, p. 448. 

** Disease Germs, p. 243. 
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distinguished in appearance and reaction to coloring matters, at least 
from those found in contagious diseases, and termed micrococci** In 
both swine plague and fowl cholera I have observed what appeared 
to be similar swarming of granules, but I have not yet been able to 
determine if such granules are identical with those which multiply in 
the cultivation liquids, or if either constitute the virus of these diseases. 
We may, by filtering experiments, decide that the contagion consists of 
solid particles, but to determine the nature of these is a mucli more diffi- 
cult question. 

There is a different line of experimenting which seems to support the 
view that the contagious particles are formed from the normal constit- 
uents of the living body. Hiller,f in 1872, showed that the products of 
inflammations produced by chemical agents were of a contagious nature, 
and might be successfully inoculated. Burden -Sanderson has shown 
that exudation liquids, even in extremely small quantity, when mixed 
with the blood stream produce pyrexia,! and, also, that acute inflam- 
mations produced by physical or chemical means are transmissible, § 
Lewis and Cunningham have, also, shown " that the living tissues of .the 
body will, under certain conditions, when irritated by means of purely 
chemical irritants — such for example as a strong solution of iodine or 
liquor ammonia— secrete a fluid which, transferred from animal to animal, 
proves not one whit less virulent in its properties than an exudation 
which has resulted primarily from the introduction into the system of 
material which has swarmed with bacilli." || 

^ 3. The bacteria theory.— In this section I shall confine myself to the 
forms, distribution, and peculiarities of the schizomycetes, and to cer- 
tain general facts bearing on the question, in order to show what kind 
of evidence is necessary to demonstrate their pathogenic action. The 
observations in regard to their relation to contagious diseases will be more 
conveniently considered in the study of certain virulent diseases, 

a. The nature, form, and classification of the bacteriacew. — Comparatively 
recent investigations have shown that in all putrefying animal and 
vegetable matters are to be found vast numbers of exceedingly minute 
organisms, existing either in the form of filaments (threads), or granules 
(spherical or oval), and that if these are excluded such matters may be 
preserved indefinitely. These organisms are emphatically the lowest 
forms of lift, and are probably of a vegetable nature, though in many 
cases capable of the most active movements. When we examine with 
the microscope an infusion ot meat that has commenced to give off of- 
fensive gases, we find that there are a variety of forms to be observed 
under powers of 500 to 1,000 diameters ; there are spherical and oval 
granules, frequently of different sizes j plain stiff rods, jointed or single, 
varying in diameter from smooth to ^W^Il o(? an wc$l, some moving 
and others perfectly motionless; other rods containing very apparent 
vfiimd or oval granules; filaments, short or long, flexible and moving by 
an undulating, wavy, vibratory or screw-like motion, and even filaments 
coiled in a spiral form. These are the schkomycetes of Mgeli, the sclm* 
<yphyt($ of Oohn and the bactenaccw or bacteria of most writers ; they 
a ( re the acti ve agents of putrefaction, and without them, no decomposi- 
tion of this nature can occur jfl putrefaction in reality consists in the 

*G. & F. E. Hoffijan, Jour. Roy. Mie. Soc., 1879, pp. S75 to 380. 
t Lehre von tier Fikilniss, p. 165, 
% Veterinarian, 1873, pp. 719-20. 
. § On the Infective Product of Inflammation. Lancet, 1873, No, 21* 
II T, K. Lewis^ Quart. Jom\ Mic. Science, 1879, p. 403. 
IfF* Conn, Beitriige zur Biologie der Pflamsen, II, 1872, p. 203. 
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. assimilation of certain substances which arc proper for the food of these 
organisms, and its decomposition by the living matter "within them ; it 
is exactly analogous to the assimilation of food by the higher animals, 
and the decomposition of this iuto both gaseous and solid parts which 
occurs in the animal body, as a consequence of the activity and growth 
of its living constituents. 

This much understood, any one is prepared from personal observation 
to appreciate the immense number and wide distribution of these organ- 
isms, for all know how soon an animal body, a piece of meat, or even 
vegetable matters become putrid if kept in certain conditions of heat 
and moisture. 

: With the exact place of these organisms in nature we have not; much 
to do; such studies are the work of the naturalist, not of the patholo- 
gist, but it is well for us to know the widely different opinions that have 

. been entertained in regard to them. They .-were formerly thought to be 
of an animal nature, but now most authorities consider their place to 
be in the vegetable kingdom, though some go so far as to create a new 
kingdom between the animal and vegetable to which they are. consigned.* 
Hallierf has long taught that they are simply the developed granules 
of protoplasm or plastids of different varieties of fungi: KarsteflJ and 
Grimm § believed they may be formed from the granules of animal pro- 
toplasm by the breaking up of*thc cells containing this. 

When we come to consider the classification of bacteria we are again, 
confronted by the same unsatisfactory state of the knowledge concerning- 
them. Billroth || maintains that all of the different kinds of bacteria 
are simply vegetation forms of the same organism ; the granules he calls 

^#^S;;ami the filaments bacteria. According to the diameter the former 
are divided into micro-, meso- md mega-coccos, and the latter into micro-, 
meso- and mega-bacteria. These elements may exist singly, in pairs, or in 
chains, and for these he proposes the terms vnonococcos, diploeocco 's, and 
str&piococcos, and monobaeteria, diplobacteria, and streptobacteria. Durin g 
multiplication a mucus-like matter (glia) is secreted, and as the growth 
occurs particularly on the surface of liquids, a thin, cohesive membrane 
is the result ; this, when formed of granules, is called petaloeoccos, and 
when of filaments, petalobacteria. The granules multiply to a certain 
depth in the liquid, by which means fiocculent,. cloudy masses are pro- 
iluced, which he calls gliacoccos ; this term being synonymous with the 
zooglcea of R Oohn. Now these different forms, though" growing either 
ascoecos or bacteria for a number of generations, are looked upon as 
eatable of changing or developing from one to the other, and the several 
forms specified are considered as constituting but a single organism, 
which he calls Coocobacteria septka. 

, MgelfM views inregardtothe classification of bacteria approach some- 
what those entertained by Billroth; while he holds it still necessary to 
speak of the different forms as micrococcus, vibrio, bacterium, and spir- 
illum, he. says he cannot assert that there is any necessity for dividing, 
tjpm.mto even two specifically different forms. 

*Ant, Magttm, Lcs Bacf,6ries. Paris, 1878, p. 42. 
~J r ^. Uie F', Die Pilauzliclicn Parasiten des M'eusclilichen KSrpers. Leipzig,- 1866. Also 
Pie Piastiden der medeven Pflanzen,. etc., 1878. ' 

t Bte Plastiden der iriederen Pilanzen, Leipzig, 1878, t> 79 
?5ip^eidaM»sa874 r ;p. 163. ' 1 . ,l 

^^mm^'m?^ Uuntersuc3lim S £m uber "Vegetations Fonnen von Cocobacteria Sep- 

Sg|ii|y|^^ InfecttoBskraijlvlieiten, etc. Miin- 

CH6Ja ? XoT7 t pp. 2v to 24. ' 
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BavaiBC^ classification as a ineans of distinguishing the different 
forms has been quite widely adopted in practice and is perhaps the sim- 
plest of all; it is as -follows: 

1. Filaments straight or beat, bat not 2. Filaments twisted in 

twisted into a spiral. a spiral form. 

r— — ■ A — ■ — ; * 

A. Moving spontaneously. J3. Immovable. 
a. 1), 
Rigid. Flexible. 

Bacterium. Vibrio. Bacteridium, Spirillum. 

The views of Cohn are very different from those of Billroth and 
Kageli. He says: " I consider myself authorized, where to a certain 
bacteria-form peculiar physiological phenomena are constantly bound, 
particularly if this is a specific fermentation, to look upon the same as a 
substantial species, even if under the microscope I am able to perceive 
no other distinguishing mark." f Pasteur also regards as a particular 
species such forms as constantly arise in a special medium or which 
cause a certain specific fermentation-! 

The objections of Sageli to such views are founded upon the follow- 
ing observations : In the first place, he has noticed, in the same decom- 
position, the presence of several different forms of seltizomypetes j again, 
in decompositions entirely different one may observe sehizornycetes ex- 
actly alike according to their external form, and, finally, the physiologi- 
cal action of a particular form may be changed by causing it to undergo 
certain treatment. For this author and investigator, who certainly 
ranks among the highest authorities, the form and action of bacteria are 
probably due to a sort of acclimatization, and these change with differ- 
ent conditions of life. $Tot only may each species assume the forms of 
micrococcus, bacterium, vibrio, and spirillum, but each is also capable 
of causing lacteal acid formation, putrefaction, and different forms of 
diseased 

Most pathologists, however, seem inclined to adopt the views of 
Oohn. This is especially true of Koch, || whose great ability in this class 
of investigations is now universally admitted. 336 concludes that there 
is an internal difference in the pathogenic bacteria, and that the par- 
ticular forms of the different kinds are constant. Each variety of septic 
disease represented a particular bacteria-form, which always remained 
the same no matter how many times inoculated. These forms are well 
characterized by their size and shape, as well as by their physiological 
effects and manner of growth. There are, consequently, bacteria which 
are pathogenic and those which are not pathogenic. 

The tendency of the most recent investigations seems to favor the 
views of Oohn and Koch. Thus, the eontagium of eharbon — the Bacih 
his aiithracis—ttlways exists in the blood and tissues during life in the 
form of rods, while after death these rods grow to long filaments and 
form spores j but these spores are very different from micrococci. They 
do not multiply by fission and form giiaeoccus masses, and they resist 
external conditions (temperature, &c.) that would be fatal to true 
micrococci. In other words, this organism has fixed vegetation-forms, 
through which it develops, and in which alone it exists. Ghicken- 

* Quoted by Richardson in Handbook of .Medical Microscopy, 1871. p. 104. 

t Beitrage ztir .Biologie der Pflanzen, H. III, 1875, p. 142. 

IMagnin, Les Baet&ies, p. 49. 
\- " : \^;Me-!ni6d^enPilz'e, etc.", jjj>*.22*-24- 

II Dr. Robert Koeb^ Untersuchiuigen fiber die Aetiologie dot Wiindhifectlonskrimk* 
keiten, Leipzig, 1878. 
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cholera virus also exists in a particular form— that of granules or 
Sococe£-and it has never been seen to develop into any other form. 
The septic vibrio of Pasteur and the different pathogenic organisms 
studied by Koch each have a definite method of reproduction and de- 
velopment, from which they do not depart. The idea that septic bacteria 
may be transformed into the contagious germs of other diseases than 
septiffiinia— that is, that such maladies may arise spontaneously by ex- 
posure to filth and to the products of organic decomposition—may be 
said to be losing ground, and the view now most generally adopted by 
leading thinkers is that every case of such disease arises from germs 
that have been produced by a previous case of the same disease. 

Among this great variety of conflicting opinions it is impossible at 
presenttomakeasatisftictorychoice. This is the first difficulty m our pres- 
ent study. Admitting the bacteria theory of contagion to be correct, are 
we to expect to find a particular bacteria-form in each contagious dis- 
ease, or may the contagion exist under the various forms ot micrococ- 
cus, bacillus, vibrio, or spirillum ? . 

Even if we find the virus is always constituted by a particular form 
of organism, it seems impossible to leave entirely out of consideration 
the physiological peculiarities ; for the classification by form alone must 
of necessity be extremely unsatisfactory. For instance, the spherical 
bacteria may exist all the way from ^-^th of an inch, or even less, up 
to TTxhsvth of an inch in diameter, and supposing we could accurately 
measure each s^th of an inch (which we cannot), at what points are 
we going to make our limits for each variety ! The same argument ap- 
plies with the same force to the Bacilli. We will take an example, 
for. Betmers, in his investigations of swine-plague, found a particular 
Bacillus, which he describes, and which he has gone so far as to classify 
into a separate variety, that, he calls Bacillus suis.* It is about sToo^tli 
of an inch in diameter and ^th. to ^th of an inch in length. In 
examining specimens of dew and well water, which had an opportunity, 
he thinks, to become infected through the air, he found what he sup- 
posed was the same Bacillus. ISow, the question is, can the dimen- 
sions of these Bacillus rods be taken as always indicating this variety? 

Within the last thirteen months I have carefully examined over one 
hundred putrefying solutions and I have found in the great majority or 
them, at some period of putrefaction, a Bacillus of exactly these dimen- 
sions, and that in a section of the country entirely free from swine 
plague: I have gone.farther and inoculated pigs with one or two cubic 
centimeters of the liquids swarming with such Bacilli without produ- 
cing the least results. We must conclude, therefore, that there is a 
septic bacterium having these dimensions, and we may ask what cer- 
tainty can there be that the dew or water did not contain this and not 
the swine plague contagium'? , 

Again, it may be asked, who would undertake to distinguish by ap- 
pearance and measurements alone between Bacillus subtilis, Bacillms- 
anthracis, and Bacillus amylobaeter% Even so good an authority as M. 
Pasteur, who has made a specialty of such studies for more than twenty 
years, recognizes to such an extent the difficulty of determining the 
species of bacteria that he writes : "I have generally abstained from 
giving specific names to such of these organisms as I had reason to be- 
lieve were new."t 

Taking into consideration then the confusion which still exists in 
regard to the classification of the scJmomycetes, and the diffic ult y of de- 

* Department of Agriculture Report, 1S78. tComptes KenduSjixxxviii, ld79 3 p. 1214. 
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termining between* many of those varieties which have been best studied, 
we can appreciate the importance of knowing something of the distribu- 
tion of these organisms in nature, and of learning to just what extent 
we are liable to meet with them outside of the tissues and fluids of ani- 
mals affected with contagious diseases. 

Since writing the above, one of the most satisfactory classifications of 
the genera of the Baeteriaeese that I have yet seen has come under my 
eye, and I insert it as the latest contribution to the subject* 

L Cells not united into filaments, separating immediately after division, or in couples; 
free or united into colonies (Zoogtoa) by a gelatinous substance. 

A. Cells dividing in one direction only* 
a. Cells globular : Micrococcus. 

B. Cells elliptical or shortly cylindrical : Bacterium. m # 

B. Cells dividing regularly in three directions and thus forming cubical families, 

having the form of pockets strung crosswise and consisting of 4, 8, 16, or more 
cells: Sarcina. 
II. Cells united into cylindrical filaments. 

A. Filaments straight, imperfectly segmented, 

a. Filaments very fine and short, forming rods: Bacillus. 
B, Filaments very fine and very long: Leptolhrix. 
y. Filaments thick and long : Beggiatoa. 

B. Filaments wavy or spiral, ^ 
<h Filaments short and stiff. 

a. Filaments slightly wavy, often forming woolly Hocks : Vibrio. 

b, Filaments spiral, stiff, moving only forward or backward: Spirillum. 

B. Filaments long, flexible, with "rapid undulations, spiral through their whole 
length, and endowed with great mobility ; Spirochete, 

b. JDistrilmtion of scMzomycetes in nattire.—Dw Burdon-Sanderson lias 
shown that the spores or germinal matter of bacteria are universally 
present in water, f and with the assistance of Professor TyndaU he dem- 
onstrated their presence in the heart of the clearest blocks of Hbrway 
ice4 The presence of bacteria in distilled water was pointed out by 
00yndall,§ and in my own investigations I have had occasion to confirm 
this only too often ; indeed, it has been almost impossible for me to 
keep such water free from them for more than an hour or two after dis- 
tillation. 

In regard to the presence of bacteria or their germs in the air, there 
has been a greater- difference of opinion, but the later investigations 
have removed all doubts, Tyndall, from his experiments, concludes 
that the air contains vast numbers of them. u There are billions of 
them," he says, " in every ordinary London room." || Beale|[ and Hiller** 
also insist upon this fact, while Miguei,ff the most recent investigator, 
has succeeded in counting such germs, and has frequently found as 
many as one thousand in a cubic meter of air; but the number varies 
greatly with the season of the year, the moisture of the atmosphere, &c. 

It is plain from the above observations that the food and drink, and 
even the air inspired, are bearers of bacteria into the bodies of every 
living animal Tyndall Jf has even shown that the lungs retain these 
germs, and that the expired air is perfectly free from them ; while many 
observers have met with bacteria in immense numbers in the mouth and 

* Dr. Luerssen, Rev. Internal. Sci., iii, p, 242, quoted iu Jour* Boy. Mic. Soc, 
1880, iv 837. 
t John TyiHlali, Fragments of Science, p* 23. 

iLoc, cit. ? p. 24. « 
§ Loo. cit., p. 23. 
|| Loc, cit., p. 21. 

If Microscope hi Medicine, 1878, pp. 317, 318.* 
* >4f Xehre von der Fuulnis**, p. 145, 
tt Gotnptes Rendus, xei, 1880 3 p, 64, 
' 1$ fee. cit., pp. 2, 3. . 
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alimentary canal in health as well as in disease. ^ H. T. Butliu* has 
lately found in the month micrococcus, Bacillus subtilis. Bacterium termo } 
Sartini ventriculi, Spirochete plicatilis, and a larger form of Spirillum* 
In addition to these. I have found in the mouth in health a Bacillus about 
ir^ooth of an inch in diameter, or much finer than Bacillus subtilis, 

e. .Effect of 'inoculation withy and of injecting bacteria solutions into, the 
tissues and vessels. — Koch f inoculated ani mals with decomposing vitreous 
humor, in which a variety of Bacillus had developed, which in size and 
appearance exactly resembled Bacillus anihracis, but anthrax was not 
produced in any case; other animals inoculated with 'Bacillus stibtiUs 
remained sound. HillerJ has taken bacteria in the most different forms, 
and at different stages of development, that were produced in blood- 
serum, albumen solution, meat infusion, urine, and cultivation fluids, 
am\ separated them by filtration, diffusion, freezing, and skimming 
frcni the surface, and placed in distilled water. Their vitality was then' 
te% v dd by adding a drop to some of Pasteur's solution, sterilized by heat, 
and in all cases produced a luxuriant growth. Dogs, rabbits, and frogs 
were inoculated in over one hundred experiments with 0.5, 4, and even 
8 cubic centimeters in one or several doses, without producing inflam- 
mation, fever, or other symptoms* The same author § injected bacteria 
cultivated in Pasteur's solution, and in some cases produced inflamma- 
tion, abscess, or fever j while in others they were entirely without result 
In the positive cases a much larger dose was required to produce the 
effect than with putrid blood or pus. Hiller thinks the experiments of 
Lewitzky and Andus show the toxic effect of these solutions to be in- 
dependent of the bacteria ; but the experiments of Chauveau|| certainly 
detponstrate that the inflammatory effects of putrid pus is due to the bac- 
teria, since when filtered the serum was inactive, but regained its prop- 
erties with a new development of these organisms. Hiller J[ did not 
succeed in causing suppuration m wounds of rabbits by covering them 
with m illiards of bacteria, nor were suppurating wounds on dogs aggra- 
vated by irrigating daily with isolation solutions rich in bacteria, 

1 have many times injected one or two cubic centimeters of various 
solutions, swarming with the different bacteria forms, beneath the skin 
of pigs without producing any appreciable result. 

We must, therefore, conclude that the ordinary septic bacteria, either 
in the form of micrococcus, bacillus, vibrio, or spirillum axe not injurious 
to the health when taken with the food and drink, when inspired with 
the air we breath, and, in most cases at least when inoculated or in- 
jected into the tissues* 

d, How bacteria injections may be rendered injiirious.—If bacteria do 
not multiply in the tissues when introduced under ordinary circum- 
stances, it is because the living matter of the tissues exercise an influ- 
ence over them which keeps them in abeyance. Thus we have seen 
that so long as Hiller inoculated with pure bacteria no effect was pro- 
duced, but when he injected with them the. solution in which they were 
produced, and which also contained their decomposition products, in- 
flammation, abscess, and fever were, at times, produced. "Chanveau** 
has shown that the serum of putrid pus has toxic qualities which, 
tho ugh it does not p roduce irritating effects itself, greatly increase the 

* Journal Roy. Microscopical Society, 1879, p. 75& ■ 
t BeitrSge zu'r Biolo&ie der Pflanzen, B. ii, H. ii, p. 298. 
. t Lelire von der Faulniss, pp. 176-7-8. 
§ Loc. cit M pp. 172, 173. 
, II Recneil de Mddecixie Vdt<Mnaire, 1872, p. 912, 
If Loc. cifc., p. 178. • 
**Eecueii de, M^deoines Y<5t€rinaxre, 1872, p. 917 # 
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efifeets of the solid particles when injected with tliein. Zuelzer and 
Biemselmeider* found that though bacteria cultivated artificially and 
introduced iu considerable quantity into the mouth, under the skin, and 
into the vessels, of different animals never appeared to provoke septic 
accidents, the result was different when two to five centigrammes of 
neutral sulphate of atropin was added to the matters injected. Hence 
it would appear that when the vitality of the tissues is overcome by the 
action of a toxic agent, the bacteria find these, as well as the alimentary 
canal, in health, a suitable place and medium for their development ajul 
multiplication. 

Ifj then, the septic bacteria may multiply in parts of the body where 
the vitality has been impaired by such toxic matters, it becomes an 
important question to know if they may not also be developed in other 
than contagious diseases or in diseases in which their patho^nie 
action could not be suspected- The first step in this inquiry is to Uarn 
if the germs of these organisms find their way in to the blood and ti 4ues 
during health; and the^question. is so important, that I devote the next 
section to its consideration. 

e. Do bacteria r/erms penetrate into the blood and tissues during health. — 
Pasteur insists that the liquids of the healthy animal body, the blood 
and urine for example, do hot contain either bacteria or their spores; 
that the body is closed against the introduction of these external germs, f 
Koch| also considers the vie w untenable that the bacteria found in the 
blood and tissues of living animals sick with septicaemia are the riper 
, forms, which develop from germs continually present, as the result of 
destructive changes in this ilukl; for he, as well as Pasteur, Burdon- 
Sanderson, and Klebs, has never succeeded in finding bacteria in the 
blood or tissues of healthy animals or men. 

In examining* blood from my own finger I have frequently found a 
considerable number of rotating spherical and oval granules, the latter 
exactly resembling the spores of Bacillus subtilis. There may be two 
objections brought against these observations: 1. The granules gained 
entrance from the air. 2, They were not spores, but lifeless particles, 
perhaps of fibrin. In reply to the first, I will simply give my method 
of making the observation. A slide and cover glass are first well flamed, 
then the finger and needle used are passed several times slowly through 
the flame, and the puncture immediately made ; the drop of blood that 
issues is at once touched to the cover glass, which is handled with 
flamed forceps, and this is inverted on the slide and immediately exam- 
ined. In regard to the second objection, I do not consider any test of 
value except a direct cultivation experiment, made with suitable precau- 
tions, and here I can only offer the researches of others. 

J, B6ehamp§ coagulated the surface of pieces of horse-meat by boil- 
ing ibr ten minutes j he then wrapped them in closely-woven cloth, and 
afi^r eight days found them in an advanced stage of decomposition, 
while bacteria, and vibrios abounded. Dr. Lewis |j .found that when or- 
gans of chloroformed animals were separated by ligature before death 
and immediately removed and dipped into melted paraffin or wax, by 
means of the attached string, bacteria developed almost, if not quite, 

* Quoted "by Magum, Los Bactdries, p. 130* 

tL. Pasteur, JGtudes sup la Bifero, sea Maladies, Causes qui les proYoque, p.roc6d6 
/ pour la rendro inalterable; avec une Theorie Nouvelle de la Fermentation, Paris, 
1876, p. 46. 

t Virchow's Jahresbericht iiber die Leistmigen und Fortsehritte in der Gesammteii 
Medicine, 1878 ? B. I, Ab. II, p. 288. 
§ Jour. Roy. Mie, Soc, 1880, p. 411, from Coxnptes Rendus, lxxxix, 573. 
I Quarterly Journal Micros. Science, 187Q ; p. 388, 
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as soon as in the bodies of animals which had been simply set aside 
under like conditions. Professor Tiegel* made many experiments with 
different organs of freshly-killed animals, by dipping them, as soon as 
they could be removed, into paraffin heated to 110° to 150° C.and pre- 
serving with a coating of this. He found in most instances that bacte- 
ria developed in the unheated center. Dr. Burdon-Sanderson repeated 
these experiments, always finding bacteria.! < hiene and Cossar Ewart i 
by using, m addition, an antiseptic spray, came to a different conclusion 
and thus threw doubts on all preceding experiments. Finally, Uencki 
and Chacosa§ extracted slices of organs of rabbits with great care 
under a spray of carbolic acid, and dipped them into a bath of molten 
food's metal (m. p. 75° 0.) until the metal solidified around the fiber 
In other cases they collected the organs in tubes filled with mercurv' 
•placed m bath at 120° and allowed to stand some days at 40° The 
metals were previously heated sufficient to destroy all germs, and the 
baths were covered with a layer of carbolic acid solution. In both cases 
putrefaction set in after a few clays. 

The weight of experiment is, consequently, very much in favor of the 
view that bacteria germs do gain entrance into the blood and tissues of 
healthy animals, and that they are only kept from developing by the 
by Br BeaSTlf* ^ bi ° plaSm 0f thebod y- Tllis is &e view long taught 

Now, if the conclusions we have reached are correct, we should 
expect to find bacteria developing within the body in cases where the 
vitality of an organ, or of the whole body, is greatly diminished by 
mjuries or disease. Some evidence on this point will now be advanced. 

/• development ofbaeUna in mjtmes and non contagious diseases.-^Bm- 
don-8anderson1| was first to demonstrate that the exudation fluids of 
nearly all acute inflammations, including arthritis, plcnritis, and perito- 
™£ ' ^l gU ■°l ltimi ,£ ^ e »™bers of micrococci and bacteria, even 
when these inflammations were produced by agents with which no 
S« n TO introduced. Billroth- found in fluids of a^ intense 
inflammation, produced by injection of alcohol, vast numbers of living 

numerous m abscesses following the hypodermic injection of carbolic 

SSliSiT f ? Un f ^ at , lie ¥ ieve(l t0 be BaGiu ™ anthracu which 
deve oped abundantly in a liquid collection which followed the injection 

lit ? Per i Cent) ; S0la ? i0n of ammonium with a dogrii and I 

» • ^l^f mm H B ° f f re ^ occi ™ the peritoneal eiftitw of a 

•«Lw?t - ^ re ? 0r fo , u - r Il0ims before ex ^»mation from peritonitis 
caused by injuries in catching. 

In 1875 Bergeron found micrococci and bacteria in the mis of six 
SSfr 8 ? 11 ^ MlK> OOB ^ction with the air.§ § ThenexfyeS 
Se L mi r°T GGi aad . 8 ^Ptococci in four cases as fol o ws 
one abscess, one subcutaneous inflammation from crushing, and two 
pre-patellar inflammatory swellings in scrubbing women Ne^veu W 

t JoJiSy" feS^^ 

1 t Jour, Roy. Mio. Soc, 1880^ pp. 135, 312. 

if^i OTU i^ oy - Mic - Soc,1880, p. 135, from Jour. Prakt. Ciom xx » <J4 
|The Microscope in Medicine, 1878, p. 317. . ^om.,.sx } p. M. 

,J Quoted by Hiller in Lehre von der Eunlniss, p. 148. 
**G!oceobacCeria Septica, p. 87. ' 1 

jg t| [Lenre von der Faulniss, p. 148, from Ueber die Wirknng der Carbolaaure, &c., Wien, 

^iSS^^S^^^^ 1 Berlin, 1872, pp. 106-U5. 



INVESTIGATIONS OF SWINE PLAGUE AND FOWL CHOLERA. 433 

found micrococci in three internal cysts and an aneurism. Dr. Bastian * 
observed that there were bacteria in the fluid of a blister-bleb of aieb- 
rUe patient so long as the bleb remained intact for forty-eight hours, 
whereas in the fluid of a blister from a healthy person no such appear- 
ances would be seen. Hillerf has examined a whole series of such, col- 
lections of serum, due to friction of boots, crushing, application of can- 
tharides, &c, and he finds that these lower organisms are nearly con- 
stant, and that they generally consist of mono- diplo-, and streptococci, 
and less often of bacteria filaments. Friedberger t found, one day be- 
fore death, in the pleural effusion of a horse suffering from pleuropneu- 
monia, a considerable number of streptococci. 

In regard to the development of bacteria in the blood, m cases where 
their pathogenic action could not be suspected, I have not been able to 
collect so many observations. Cunningham and Lewis § found a large 
number of bacteria in the blood of a dog immediately after death, from 
the irritating effect of liquor ammonia injected into the peritoneal cavity; 
and Semmer || found innumerable micrococci and rods in the blood only 
twenty-four hours after the injection of sulphate of sepsin. 

Any one in a large medical library would, undoubtedly, multiply the 
record of such observations, but these are sufficient for my present pur- 
pose. What I wish to insist upon is that bacteria, m the various forms, 
frequently exist in large numbers in the blood, and are nearly constant 
in local inflammatory lesions, both before and immediately after death, 
in cases where they could have nothing whatever to do towards produc- 
ing the disease. It is not my object to offer this as a proof that bacte- 
ria do not constitute the contagion of various diseases, but rather to 
show that the mere discovery of bacteria in a certain lesion, or m the 
blood, with a particular disease, is not sufficient proof of the pathogenic 
action of that bacteria form. Even if filaments of a particular size are 
always found, this is still not proof, because with the same disease the 
blood may undergo a certain modification that makes it more favorable 
to the growth of one variety. Thus, Mgelifl has shown that if spores 
of the different varieties of fungi are allowed to fall mto a neutral solu- 
tion which contains sugar, bacteria alone will multiply and cause lactic 
acid fermentation; but if one-half per cent, of vinous acid be added to 
such a solution, the sprouting fungi alone grow and cause alcoholic 
fermentation ; while if 4 or 5 per cent, of such acid be added the molds, 
alone, are developed. But this is notbecausetho bacteria will not grow 
in the second solution or the sprouting fungi in the thud, for the bacte- 
ria will develop in a solution containing one and one-half per cent, of 
the acid, if they are not destroyed by the other fungi. 

Again, cultivation experiments are not such reliable evidence as many 
seem to suppose. It is true that when the eighth or tenth generation 
of a cultivation proves virulent, wo have ample evidence that the con- 
tagium has multiplied, but does this consist of the organism to which 
our attention has been directed 1 With bacilli, for instance, I have never 
succeeded in causing all the spores to germinate at once, and in all cul- 
tivations containing rods there would at the same time be 'many gran- 
ules supposed to bo spores. But, in such a case, can one be certain that 
these granules are all the spores of our particular bacillus, or even that 
some of them are not granules of an entir ely different nature 1 It is 

_ ^ ^ LeTvi8 i n ''Q uar t. Jour. Mic Sci., 1879, p. 400. 
tLehre von dor Fikilniss, p. 149. 

t Quoted by Znndel in Recueil dc Med. V6t, 1874, p. 149. 
§ T. R. Lewis, in Joe. cit.,"p. 403. 
|| Quoted by Hillev in loc. Cit., p. 149. 
IT Die niedereu Pilze, &.c.-, p. 31. 
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evident, to any one who has practically studied the question, that many 
granules essentiallj^fliftereiit, such as granules of bioplasm, micrococci, 
&o.j cannot be distinguished from spores in such cultivations. Then, as 
I have learned in my investigation's of fowl cholera, bioplasm may have 
exactly the same index of refraction as the liquid in which it lives, and, 
hence, if it happens to be without granules it is entirely invisible under 
the very best microscope. Finally, in nearly all of my cultivations, when 
examined under the -^th-inch Tolles objective, I have seen particles so 
small that their presence could barely be made but, and their nature was, 
of course, beyond investigation ; and the same observation was made 
by Beale when examining contagious liquids with a one-fiftieth object- 
ive* There are, consequently, several sources of error to which we are 
liable, even in this method of research. An example will not be out of 
place. Pasteur has probably made more cultivations of fungi and bac- 
teria than any other living man ; and speaking of the choice of brew- 
er's yeast, he says: "For this choice the microscope is the best guide, 
but it is insufficient. One would be wonderfully mistaken if he believed 
in the purity of a yeast simply because it seemed to contain no foreign 
matters when submitted to an examination with, tins instrument."* 

There are still objections to the bacteria theory which it seems diffi- 
cult to explain, when we consider the phenomena of many contagious dis- 
eases. Such affections do not spread, with sufficient rapidity, nor leap 
over sufficient distances, to make it probable that they result from such 
organisms. Sand from the great Sahara, has been carried in the atmos- 
phere even to Rome, and South American diatoms have found their 
way by the same means to France; but though the spores of bacteria 
are much smaller, the conta,giinn of diseases seldom leaps over a distance 
exceeding half a mile, and most frequently such leaps are confined to 
a tew yards. PIcuro-pncinnonia has been forty years advancing a few 
hundred miles in the United States; swine plague and fowl cholera may- 
exist within the confines of a single town^hipYor a whole year and not 
pass beyond, and. the same is true of anthrax, blow different with a 
disease demonstrably due to even the larger spores of fungi, like the 
coffee-leaf disease of Ceylon! This was first seen at Madulsima in 1869, 
and showed itself at widely separated points, and over considerable 
areas the two following .years, it speedily found its way to Southern 
India, and in 1870 appeared, in Sumatra, and in 1870 in Java, Bencoolen, 
and Fiji.t 

Again, thorough ventilation of infected apartments very often frees 
them of contagion in the course of a fe w weeks, while bacteria germs are 
perhaps the most indestructible of all living things, resisting alike the 
most intense cold and a temperature superior to boiling water. The 
various forms of bacteria, also, abound in all inhabitated parts of the 
world, but 'many contagious dieases, particularly of animals, are con- 
fined, to certain countries and never exist elsewhere, unless by direct im- 
portation of virus; and there is now good, reason to believe that the 
greater part of these maladies never occur, except as produced by virus 
originating in the body of an affected animal But if the bacteria 
theory were true and especially the form advocated by Nageli, we 
should expect to find spontaneous cases continually occurring. 

These points are not mentioned, however, as insuperable objections— 
they should not discourage us in our investigation of the bacteria the- 
ory, but they should warn us against carrying this theory to extremes, 

* fit.iuk-s him hi .Bu'.ro.'&cvj \k Z27. 
t Quart, Jour. Mic, Sci,, A|*ril ; 1880, 
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in the present state of our knowledge, and convince us that such a the- 
ory is not to be accepted because of a few superficial observations. I 
am led to these remarks because it is quite the fashion in this country, 
even among scientific men, to accept every discovery of a bacterium in the 
blood of an animal or man, that had died of a contagious disease, as a 
demonstration of the pathogenic action of that organism, no matter how 
long a time elapsed between the death and the microscopic examination, 
or bow few precautions were observed to prevent the admission of at- 
mospheric germs. 

To establish this theory, an unmistakable connection must be demon- 
strated between the bacteria found and the contagium of the disease. 
If the virus is destroyed by certain extremes of temperature, the bacte- 
ria must be ki led at exactly the same point ; if the bacteria are destroyed 
by a solution containing a certain proportion of a given antiseptic, the 
activity of the virus must disappear under the same circumstances. Both 
must be overcome at precisely the same degree of putrefaction, and 
throughout every condition of life there must be a perfect correspondence. 

Finally, when the contagium of a certain disease has been decided to 
be identical with a peculiar bacterium, while this makes the general 
theory more* probable, we cannot accept it at once as a proof that other 
contagia consist of bacteria, since the qualities of the virus of different 
diseases varies to such an extent as to make it probable that they are of 
essentially different natures. This difference may, it is true, be owing 
to the different powers of distinct varieties of these organisms, but it 
would be exceedingly unscientific to accept this as a fact without dem- 
onstration. 

II.— THE CONTAGIUM OF ANTHRAX. 

As I have already stated in my report on the Southern Cattle Fever, 
the connection between the survival of the Bacillus anthracis by the pro* 
ductiou of spores and the retention of activity in the virus of anthrax 
so exactly correspond and may be so clearly demonstrated, that it is no 
longer possible to doubt the pathogenic action of this Bacillus. 

The iuterest in this organism is so great and the importance of know- 
iug the stages of development of Bacilli so evident, that I have repro- 
duced drawiugs showing the spore formation, the appearauce of the 
spores after the disintegration of the rods, and the germination of the 
spores according to Toussaint, Kwart, and Cobn. Tonssaiut's Ugures 
are excellent, but they appear to be magnified about twice the number 
of diameters indicated in the description, In the blood, during life, the 
organism exists in the form of rods alone, like those shown at d and e* 
Fig, 25, and spores are only exceptionally formed before death in local 
inflammatory lesions where the vitality of the tissues has been overcome. 
After death, however, or in suitable cultivation liquids, with a proper 
temperature and access of air, the filaments lengthen and form spores as 
in Fig. 22; the spores are afterwards freed by disiu'egration of the fila- 
ments, and become isolated as in Fig. 24, but they do not form zoogtoea 
masses or present the appearance of division by fission, as is the case 
with micrococci. Ewart believes that the spore may divide into four 
sporules before germinating, as shown in Fig. 26, but his observations 
are so different from those of other equally competent investigators, that 
they require confirmation. The production of sporangial forms, Fig. 23, 
by cultivation in the serum of dog's blood, as observed by Toussaint, is 
a very interesting fact, and suggests that Hallier may not be so far 
from the truth, after all, in supposing that these organisms arise from 
the higher forms of fungi, and may develop into such again if cultivated 
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under suitable conditions. So far all observations confirm the discov- 
eries of Koch, that, when spore formation is prevented, the activity of 
the virus disappears with the death of the filaments ; and that after 
spores have formed, the virus is not destroyed by cold, deprivation of 
oxygen, putrefaction, dilution, &c; that, in other words, the condition 
of existence of the Baeittm and of the virus are identical. 

During the last year a number of observations have been made which 
advance Our knowledge very considerably in regard to this particular 
organism. Professor Greenfield* has shown that by cultivating the 
Bacillus in aqueous humor, its activity as a virus decreases with each 
generation, and that in no case were any symptoms or a fatal result pro- 
duced by inoculation with a later generation than the twelfth. The 
cultivations were continued to the nineteenth generation, each success- 
ive generation presenting identical morphological characters at the vari- 
ous stages of its growth, and showing no diminution in the capacity for 
growth., nor marked variation in the time and temperature relations of 
its germination, 

Cohn,t while investigating the characters of malignant pustule 
caused by inoculating dogs with anthrax fluids, found that in many 
cases the pustule loses its virulence and the serum from it no longer 
produces the disease in rabbits. In three cases these fluids still con- 
tained the Bacillus, and granules having the character of its spores, 
but they no longer produced anthrax. 

Another most interesting observation was made by Feltef, who 
found in the blood of a puerperahfever^patient, two days before death, 
bacteria filaments, the nature of which he investigated and found that 
they multiplied in the rabbit. Corresponding with Pasteur, he was 
convinced by this gentleman that his new leptothrix was the Bacillus 
anfkrac%8.§ 

These facts would seem to indicate that Ssageli's views in regard to 
the pathogenic bacteria are correct; tor here we have two cases in 
which a pathogenic form loses its virulence though it does not cease to 
exist, and another case in which it may be at least suspected that a 
septic bacterium lias been transformed into a pathogenic one* At 
least it seems difficult to explain the presence of this parasite in puer- 
peral fever on any other hypothesis. 

Ohauveau, Toussaint, Pasteur, and Greenfield have all published ex- 
periments to show that one attack preserves from a second. A miti- 
gated form of virus is obtained by Toussaint by heating for ten minutes 
to 55° 0., and the same result is reached by Greenfield by successive 
cultivations in aqueous humor. 

Pasteur j | has demonstrated that the spores are carried to the surface 
by earth-worms, even when animals a.re buried at a considerable depth, 
and that these may produce anthrax in animals pasturing over such 
grounds. Only a few yards from such infected spots, however, sheep 
were pastured with impunity. In an outbreak of anthrax near ]S T ancy, 
Tisserand and Poineare suspected the water which moistened the 
pasture to be the bearer of the contagion. It was found to contain 
Bacilli similar to those in the blood of the dead animals, and when 
inoculated hypodermically on a guinea-pig caused death in three days ; 
a second, inoculated with the blood of the first, died in two days of 

* Jour. Roy. Mio. Soc, 1880, p. 839; Proc. Roy. Soc.fxxx, p. 557 " 
i Ihih de V Acad, do Med. , 1880; p. 657. 

t Jour. Roy. Mis., Soc. 1879. p. 454. from Comptes Bendns, 88, p. 610* 
$ Jour. Roy. Mis. Soc, 1879, p # 928, from loe, cit,, 88, p* 1214. 
|| Comptes Kendus, xoi (1880), p. 86. 
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cliarbon * OJiauveaut lias demonstrated that Algerian sheep do not 
readily contract charbon ; that this immunity is inherited, and that 
the resistance to the disease may be overcome by increasing the amount 
of virus tisetl in the inoculation when the animals contract the disease. 

Ill* — THE CONTAGIUM OF SEPTICEMIA, 

Two widely different views have long been maintained in regard to 
the nature of the stepticramic poison. The first is based upon the ex- 
periments of Panu/u ? Bergmarih, Ziilzer. Hitter, &c., in Germany j 
Bavaine (1864) ancV'Robin in France^ and Richardson and Cunningham 
and Lewis in England ; by these investigations it has been shown that 
putrid bloody &o, ? *may be boiled for even eleven hours without destroy- 
ing its ( poisonous properties^ that this poison may be made to combine 
with acids and form definite chemical compounds j that there is no period 
of incubation to the disease produced. These experiments are certainly 
definite enough to carry conviction, and to allow of clear conclusions 
being^drawn from them- but it is equally evident that they apply only 
to % certain definite condition, and that their influence on the theory, of 
contagion must be very limited. Nevertheless, these experiments have 
'been cited, no longer ago thSm July, 1879, by Dr. Lewis as evidence 
that septicemia is not the result of a living virus j| and for this reason 
it has seemed best to devote a few paragraphs to the subject in this 
plafce- 

In 1874, Colin § demonstrated that there was a wide difference in the 
appearance and effects of putrid and septicemic blood. The former 
had a fetid odor a"nd the globules ^ere no longer intact; the latter pre* 
sented no evidence of putrefaction, and the globules were in perfect 
condition j the former only acted in large dose and in an uncertain man- 
ner, failing in three-fourths, or sometimes in nine-tenths, of the cases; 
the latter was certain in its action even in an infinitesimal dose; the 
former produces, at times, septicemia, but often a peculiar poisoning; 
the latter constantly causes septicemia. The difference in the symp- 
toms of septicemia and the septic poisoning was very marked; the 
former had a period of incubation, and the effect produced was inde- 
pendent of the amount. of virus inoculated ; the latter is produced im- 
mediate!^ after absorption of the poison, and the effect is in proportion 
to the quantity absorbed. Davaine |[ had shown in 1861 that the effects 
of putrefied substances do not go beyond the animal into which they 
are inoculated, and that the toxic agent of such substances cannot re- 
produce itself. In 1878, Koch confirmed these conclusions by his in- 
vestigations with mice; he found that when these animals were inocu- 
lated with five drops of decomposing blood they die in from four to eight 
hours, but their blood does not communicate disease to others; but 
when inoculated with one-twentieth of a drop to one drop, many remain 
well, but others die in from forty to sixty hours, and the blood and tis- 
sue juices of these convey a disease, even when inoculated in small 
quantity. The former disease was sepsin poisoning; the latter was sep- 
ticanma.*] 

In regard to the nature of the virulent agent in true septicemia, there 
is still a difference of opinion?* Hiller believes it to be an intese chein- 

•ComptOH Koiidiw, xoi (1881 ). p. 179. t Comptes Rendu**, xci (1860), pp. 33, 1390, 1520. 
t Microphytes of tho Blood, &c, Quart. Jour Mic. Sei., 1879. p. 403. 
$Recneil de M<Sd. Y6t f 1874, pp. 3(31 aiad 687. 

B Comptes Rondiw, Ivii, 18(>4, pp. 230 and 386, q doted ia LesBactdrics, p. 123. 
fUntersuchuugeu liber die Aetiologie der VVundinfectionskranklieiteii, Leipzig, 
1878* 
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ioal poison * Pasteur maintains that it is identical with his septic vibrio, 
which consists of moving filaments of various lengths, some of which 
may surpass tin* field of the microscope, hut which may exist in the 
form of very small lenticular bodies or even as extremely short and 
thiu rods.t Tonssaint considers the disease and parasite to be identical 
with chicken cholera and its granules.! Ortli, Klebs, and Birsh Hirsch- 
feld uelieve the disease to be due to micrococci, and the latter does not 
admit the presence of any other parasite.§ Koch found Bacilli one 
microiuillimeter long ( 5? V ? th of an inch) in the septicaemia of mice, and 
in the sei»tictemia of rabbits oval micrococci 0.8 to 1 micromillimeter in 
diameter. || 

With these widely different views as to the nature of the septicemic 
poison, we cannot at present come to a satisfactory conclusion ; but of 
one thing we are assured, and that is of the extremely small size of the 
particles which constitute the virus. Davaine has shown that the activity 
of the virus increases with each generation, until with the twenty -fifth 
generation one-trillionth of a drop constantly produces the disease in 
rabbits. There must, consequently, be at least one trillion separate 
particles in a drop of blood, and probably many more, or they could not 
be so thoroughly distributed iu the dilution of this as to have each drop 
of the resulting mixture become virulent. But if we take this number 
for our consideration, we find it so large as to make it seem impossible 
that the micrococci of Koch can be the cause of the disease, unless they 
exist also in a form very much more minute, for an average drop would 
not exceed fifty cubic millimeters in capacity, or fifty billion cubic micro- 
millimeters, and two of the micrococci would equal one cubic micro- 
millimeter; hence, a drop could only contain one hundred billion of 
these micrococci if packed solidly with them, which is far from being the 
case even when we include the blood corpuscles. But this number is 
ten times too small, and if we consider that there Should be more than 
one trilliou particles, and tnat the blood drops only contain a small part 
of their capacity of micrococci, it seems impossible to accept these as 
the only cause of the disease.fi 

IV.— THE CONTAGIUM OF FOWL CHOLERA. 

Tonssaint and Pasteur succeeded in cultivating the granules of this 
disease. The latter found it to develop with extraordinary rapidity in 
an infusion of chicken muscle, neutralized with potash and sterilized 
by a heat of 110° to 115° 0. Although the most diverse micro-organ- 
isms, including the liacillus antkracix, grow readily in yeast water (i. 
e M decoction of beer yeast, filtered and sterilized by heat), the microbe 
of chicken cholera not ouly does not multiply in it but perishes in less 
than forty -eight hours.** This suggests that there is a wide difference 
between the granules of fowl cholera and any form of bacteria, and it 
indirectly confirms the view that the contagia of different diseases may 
be of widely different origin and uature. I have cultivated the granules 
up to this time in infusion of chicken muscle alone, and I find that they 
form an exceedingly delicate membrane (petaiococcus of Billroth) on 
the surface of the liquid after the manner of bacteria, and that this 

• Lehre tob der Fanlntaa, p. 167. 

t La Tkeorie de» Germ**, Reeueil de Med. Ve"t., 1878. p. 513. 

t Comptes Rendu*, xci (1880), 301 to 303. 

$ Referred to by Megam in Les Baeteiies, p. 133. 

flj.mr. Roy. Htc, S«kj. 1879, p. 756. 

% Ttaia calculation is modified from one by Hiller in Lehre ▼. d. FBafadas, M57. 
** Bui. de l'Acad. de Med., 1880, pp. 121 to 134. 
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membrane is made up of the grannies having the same appearance as 
in the blood. 

My observations that the blood in this disease contains few if any 
free grannies immediately after being drawn from the vein during life, 
and that these apparently wander from the nuclei and leucocytes in 
tbe same manner as the former wander from the red corpuscles, is still 
further evidence that they may be granules of animal protoplasm in- 
stead of being of a vegetable nature. 

Toussaint* says : " Two animals of the same species inoculated with 
blood from chicken cholera and acute septicemia present the same 
symptoms, die in the same time, and have exactly the same lesions. 
The parasite in each case is the same." He has produced exactly the 
lesions of cholera by feeding blood, &c, of septicemic animals. 

On the other hand, Pasteur, who has studied both diseases for a long 
time, says: "X am not in accord with M. Toussaint in regard to the 
identity which he affirms to exist between acute septicaemia and the 
cholera of fowls. These two diseases are entirely different" t 

Tbe virus, according to Toussaint, kills rabbits in twelve to fifteen 
hours, and injected under the skin -of tbe horse, ass, dog, and sheep 
causes formation of a tumor, which is resolved into an abscess with 
very grave general symptoms, but without the blood becoming virulent. 

Pasteur finds that guinea pigs are not killed by such inoculations as 
certainly as fowls, but that the formation of an abscess is often the 
only result This would seem to oppose the idea of its being identical 
with septicemia, since guinea pigs are extremely sensitive to this virus. 

The same gentleman has succeeded in obtaining a mitigated form of 
the virus by allowing his cultivations of the granules in infusion of 
chicken muscle to stand three to eight months in contact with atmos- 
pheric oxygen. In successive cultivations made within a few days of 
each other there was no dimunition of the virulence after an indefinite 
number of generations; but when a cultivation was allowed to stand 
several months before, another generation was started, the virulence 
was found to be remarkably diminished, and this diminution might be 
carried to any point desired, up to the death of the granules. Now, if 
this attenuated virus is cultivated with short intervals between the 
generations, it is found to remain in its mitigated condition j and if tbe 
intervals between the generations are increased, it perishes at a point 
which a more active virus would survive. Finally, Pasteur has proved 
that this attenuation is caused by exposure to the oxygen of the atmos- 
phere, for if the cultivations are made in sealed tubes nearly filled with 
the cultivation bquid, the oxygen is exhausted by the growth of the 
microbe, and, being no longer subjected to its influeuce, the virulence 
is retained an indefinite time in its original condition.:}: 

All observations, then, point to these granules as the active agents of 
the disease, but as to their exact nature and origin there is still reason 
for doubt 

V. — THE OONTACHTJM OP SWERB PLAGUE. 

In regard to the parasite of swine plague, or, more correctly speaking, 
the form of organism found in the virus, there is far from being the same 
unanimity of opinion. Dr. Klein§ and Dr. DetmersH believe it to be 



•Comptes Rendu*, «t (1880), p. 301. 
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a Bacillus, while Meguin* and myself t liave found granules which 
form clusters and chains but not rods. Klein found in the virus gran- 
ules which he at first took for micrococci, and only after a number of 
cultivations succeeded in obtaining- what he believed to be a pure crop 
of Bacilli; inoculations with this cultivated virus are said to have pro- 
duced the disease, but unfortunately the number of animals inoculated 
or the symptons or post-mortem appearances of the affected ones have 
not' been made public. The Bacilli are described as growing to long 
rods, with a swarming stage, rapid multiplication by division, growth 
into long apparently smooth filaments, and, with sufficient access of air, 
the formation of bright cylindrical spores. 

Now, in view of the other investigations noted, it would, be interest- 
ing to know if the granules observed in the virus were cylindrical, and 
if in the cultivations the whole or any considerable part of these existed 
at any one time in the condition of filaments. Meguin and the writer 
have found only spherical granules in the virus, and Detmers speaks of 
the granules as globular arid figures them by small circles ; hence the 
pertinent question, were the original granules observed by Klein spher- 
ical or cylindrical 1 Figs. 20 and 21 show the granules observed by M6- 
guin in the blood and bronchial mucus, and it is evident the organism 
there figured is identical with the one observed by me. 

Again, Dr. Klein could not have found Bacilli filaments in the virus, 
or he would not have considered the organism at first as a micrococcus; 
Br. Detmers maintains that the rods exist in the blood and tissues even 
during life ; while blood which I obtained by breaking capillary tubes 
within the blood-vessels and immediately sealing, and which conse- 
quently was not exposed to the air at all, developed chains of spherical 
granules alone and never Bacilli. Even when such virus was culti- 
vated on slides with access of air in aqueous humor, white of egg and 
urine, I have only obtained the granules singly in clusters and chains. 
Dr.- Detmers has not, as I understand, taken any precautions to prevent 
access of atmospheric germsj and in most cases his observations seem 
to have been made some hours after death j hence, it is at least possi- 
ble that the Bacilli filaments found in the blood and exudation liquids 
developed from septic germs admitted from the air, or even from such 
germs contained in these liquids before death. 

Dr. Klein states that his Bacillus had the same stages of growth as 
the Bacillus subtilis, and consequently as the Bacillus anthracis, and 
luce it requires the admission of oxygen to enable it to form spores. 
Now, the Bacillus anthracis only exists in the blood as filaments during 
the life of the animal, and only forms spores after the death of the host. 
It is tlie filaments, not the spores, that develop in the blood, block up 
the capillaries, and by their vital activity cause the formation of poison- 
ous matters, which completes their pathogenic influence. It is difficult 
to see how such comparatively dormant bodies as spores can have any 
influence on the health of animals, or even how they can reproduce 
themselves in the fluids of the body if these do not contain filaments as 
well. 

We are, consequently, forced back upon the observations of Dr. Det- 
mers, who has found filaments as well as granules ; but these granules, 
at least, do not correspond with those of Dr. Klein, since they are globu- 
lar instead of cylindrical, form zooglcea masses, and multiply by fission j 
nor do the filaments of Detmers form cylindrical spores. It would seem, 
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therefore, that the observations of this gentleman do not confirm those 
of Klein any more than they do those of Meguin and myself. In each 
case there is an important discrepancy. 

There are only four suppositions which I can admit in explanation, of 
this variation of observation, considering' that in each of three outbreaks 
in different sections* studied by me I constantly found the same organ- 
ism : 1. The diseases studied by Klein, Detmers^and myself may not have 
been identical* 2, The same organism may assume different forms un- 
der different conditions. 3. The filaments of Klein and Betmers may 
have developed from septic spores different in nature, but resembling 
the pathogenic granules. 4. The virus may consist of transparent bio- 
plasm or of granules' so Imall as to have esedped the attention of all ob- 
server*. The first supposition is doubtful because of the similarity of 
symptoms and lesions ; the Second and fourth are more probable but 
still doubtful ; the thifd I must at present regard as most probable, for 
reasons to be given immediately. 

In the outbreaks of, swine plague studied by me in 1878. there were 
frequently found gangrenous* patches of the skin and intestines, and the 
animals had a plain odor of putrefaction even before death; and this 
could only occur from onJe "cause, viz., the multiplication of the septic 
bacteria in the gangrenous parts, probably in the exudation liquids as 
well, and possibly also in the blood. At any rate, within an hour or 
two after death, these animals had such an extremely offensive odor as 
to make it nearly certain that a microscopic examination would have 
revealed not only micrococci but Bacilli and Vibrios; at least, I have 
almost always found these different organisms in liquids studied by me 
during the last year, which had reached a similar state of decomposi- 
tion. 

In the disease as studied by me during the present year, however, 
these phenomena were not present; the attacks were mild; there were 
no gaugrgnous patches and no offensive odor; several of the animals 
would have recovered, and there was no reason to believe that any mul- 
tiplication of septic bacteria had occurred. The blood of these was 
gathered at slaughter, sealed in glass tubes without coming in contact 
with the air, and those germs which existed in the Wood, and no others, 
had an opportunity to develop. 

Finally, I have made microscopic sections of the lung, ulcerated intes- 
tine, and papules of skin. In some cases the tissues were fresh and cat 
by means of the freezing microtome ; at other times they were preserved 
m glycerine, chromic-acid solution, or alcohol ; the sections have been 
examined in the natural condition, and also stained wfth carmine, hxeina- 
toxylon, or aniline violet. I have particularly used the method recom- 
mended by Eberth*, by which he demonstrated Bacilli in the liver of a 
badger. I t consists in placing thin sections in a tolerably strong solu- 
tion of methyl violet for one to six hours, then washing in water con- 
taining one-half per cent, of strong acetic acid, in which they remained 
from one to four hours, until no more coloring matter was dissolved out. 
I he sections are' then placed in alcohol, whmh removes still more of the 
coloring matter, and they are then either mounted in glycerine or clari- 
fied with oil of cloves and mounted in balsam. By this treatment the 
tissues remain nearly colorless, while the nuclei and bacteria, if any ex- 
ist, retain the coloring matter. In none of these sections have I been 
able to demonstrate the presence of Bacilli. 

Yirus sent mo by Dr. Betmers in a liquid form still contained many 
such Bacilli as he has described, 3nd also a Considerable number of 

... * Journal of Roy. Mic. Soc.jl^so/p. 133? f " 
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both oval and spherical particles, which I considered as bacteria spores. 
But inoculation proved that this liquid was no longer a vims, that it 
had lost its activity by putretactk)!!, though the septic rods supposed to 
be peculiar to the Virus were still retained, and by their active move- 
ments demonstrated their vitality. Again, cotton saturated with pleu- 
ral effusion and dried by the same gentleman was placed in a- clean 
beaker and moistened with distilled water: in less than an hour this 
water swarmed with Bacilli of the same dimensions, viz., about one thirty- 
iive thousandth of an inch in diameter, ami from one eight thousandth of 
an inch to several times this in length. There were also oval bacteria 
spores and globular bacteria in both clusters (xoogkea) and cluiins, as 
well as singly, in this case there was no odor of putrefaction. Still, 
three cubic centimeters, injected hypodermieally, did not in the least 
affect the healt h of the animal. 

The only conclusion I care to dra w from those experiments is that the 
Bacilli and globular micrococci described as peculiar to swine plague 
exist as well in decomposing liquids, ami may be injected in vast num- 
ber without producing the disease. Indeed, rods of the dimensions 
given are frequently found in the human mouth. 

There is one other objection to the view that the granules of the blood 
in this disease are Bacillus germs or spores. All observers agree that 
such spores are .indestructible by prolonged drying, pufcrefcxetion, or 
other natural agencies ; the spores of Bacillus anthrack resist such con- 
ditions for years; but putrefaction destroys the virus of swine plague in 
a few days, and virus dried before such granules could have possibly 
germinated to rods may lose its activity as soon, and generally does in 
a few months. 

In his last report, Dr. .Del: mors* thinks he may have misnamed his bac- 
terium in calling it the Bacillus $ui$, because (I) ■■in the germ or globular 
form it developes in zooghea clusters, and 'because (2) it undergoes a 
change from the globular to the rod shape — characteristics not recog- 
nized in regard to the genus BaeUlits* i see no reason to doubt, how- 
ever, that the rods are Bacilli, for the. characteristics of this genus, as 
given by Cohn,f in 1875, and very recently by Luerssen,$ do not in- 
clude the method of reproduction. It is not admitted by Colin that bae- 
teria rods of any kind (except Bacterium UrmOj which can scarcely be 
considered as rods) form zoogl-cea masses, though Kay Lunkester "and 
Klein believe they have observed such forms with certain varieties of 
Spirillum, § and Prazmowski has observed the same with Bacillvs amy- 
lobacter. || What is more to the point, i t is not admitted by the best au- 
thorities that Bacilli have any other vegetation forms than spore, rod, 
and lilament. The spores of this genus have never been observed to 
multiply by fission, and form zoogkua clusters, but always to germi- 
nate into rods either immediately, as maintained by Oohn, Koch, and 
Toussaint, or after division into four sporules, as believed by Ewart 

The fact, then, that Dr. Detmers's globules multiply by fission and 
form gliacoccus clusters, as was the case with those I observed, is not 
evidence to me that the organism seen by him is entirely different from 
any other bacteria form yet discovered, but it seems more reasonable to 
believe that the globules and rods are distinct organisms, and that the 

*Tho Contagious Diseases of Swine and Other AiriWials, Department of Agriculture, 
1880, ik 60, 

t Reitrage znr Biologio dor Pflanzeu, B. I. H. Ill, p. 203. 
t Quoted in Journal "Hoy. Mic. Soc, ? 1880, p. 837. 
$M6gum, Les BactxSries, p, 33. 
[i Journal Roy. Mle. Soc, 1879, p. 927. 
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particular granule which he saw develop into a rod was different from 
those granules which form gliacoeci. To watch the germination and 
development of a spore into a rod is a more delicate and difficult matter 
than is generally supposed. Some of our best microscopists have spent 
hours and days watching such germs without being able to satisfy them- 
selves that they germinate ;* and it would, not be very remarkable if a 
mistake had been made in such an observation. 

If we add to this reasoning the fact that in a very considerable num- 
ber of cultivations, made with great care, I was never able to obtain 
roils from the granules which I found in the virus, it seems to me the 
probabilities are entirely against the view that they are Bacillus germs, 
or that they develop into a rod form. 

These are the results of my investigations of the virus of swine plague. 
I had hoped by cultivation experiments to prove that the granules ob- 
served either were the cause of the disease or that they are an epi- 
phenomenon ; but owing to the fact that the virus in every case lost its 
activity after the first generation, or became too mild to afford satisfac- 
tory results, such evidence could not be obtained. It was impossible for 
me to carry the virus beyond a second generation, even by inoculating 
on pigs that had never before been exposed to the contagium. 

If, in conclusion, we admit the presence of a particular bacteria form 
in the effusions, or even in the blood, in this disease, the facts already 
referred to in regard to the presence of such organisms in non-contagious 
maladies, often before death, renders it necessary that a connection be 
established between such bacteria and the contagium; and certainly 
no satisfactory connection or identity has been shown to exist between 
the bacteria and virus in this disease up to the present time. 



PABT IV.— INFLUENCE OF RECENT INVESTIGATIONS ON 
OUR MEANS OF PREVENTING CONTAGIOUS DISEASES. 

Medical treatment— Although Davaiuef has recently proved tha't a 
solution of iodine containing but one seventy thonsauth part of this 
substance was sufficiently strong to destroy the virus of anthrax, it has 
not succeeded so well in the treatment of the affection as this fact had 
led us to expect. There has, consequently, been little real advance in 
the medical treatment of this class of diseases. 

Vaccination — At present the attention of investigators is still turned 
for the most part to methods of prevention, and chief among these is 
inoculation by means of a mitigated virus. This lias been obtained in 
the case of anthrax by two methods; that of Toussaint, which consists 
in heating the virus to a temperature of 55° 0. for ten minutes, and that 
of Greenfield, by successive cultivations in aqueous humor. 

_ Pasteur has obtained a similar form of virus for fowl cholera by allow- 
ing cultivations of the ordinary virus to remain in contact with the air 
for a number of months before starting a new generation. 

The advisability of using such a virus can only be determined by an 
extended series of experiments, for objections of considerable weight 
might develop themselves in practice. The fact that the disease is com- 
municated by the digestive tract would favor the process of inoculation, 
tor it would only be necessary to mix the vims with the food, and thus 
inoculate by wholesale. 

* Dr. T. E. Lewis, Quart. Jour. Mio, ScZT^pT m 
tBul, Acad, do M6d., 1880, p. 757. 
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Breeding from irmiscejrtible animals.-~Chmve&u* has shown that the 
insusceptibility of Algerian sheep to charbon is an inherited power, and 
he proposes to confer this upon other breeds by crossing. Of course, 
the practicability of this is yet to be tested, but the idea is one worthy 
of careful consideration. But if insusceptibility to charbon is inherited 
by a certain breed of sheep, may not fowls insusceptible to cholera be 
capable of conferring the same power of resistance upon their offspring? 
I have found that a very considerable proportion of fowls are capable of 
resisting repeated inoculations with very active virus, some showing 
only the mildest symptoms of the disease, and others remaining entirely 
free from anv appreciable results, either in general health or at the 
point of inoculation. It would be a matter of the very greatest impor- 
tance to breed from such birds, and then determine the proportion in- 
susceptible among their progeny. It is possible that this might prove 
the most practicable method of dealing with this destructive epizootic. 

Prevention of fowl cholera.— This disease can only be introduced on a 
place by direct importation of the virus, either with fowls, or by birds, 
rabbits, or insects carrying it from neighboring farms. An outbreak 
is generally caused by fowls from infected premises being added to the 
flock. The virus is never carried through the atmosphere. 

When more than one fowl dies within a short time, cholera should be 
suspected, and a careful investigation of the case made. If the urates 
of the excrement are stained yellower yellowish green, especially if 
there is diarrhea with excrement of this color; if the liver is enlarged, 
and the birds sleep most of the time before death, no time should be 
lost in adopting measures to check the disease; 

For this purpose, the fowls should be separated as much as possible, 
and given restricted quarters where they may be observed, and where 
disinfectants can be freely used. As soon as the peculiar diarrhea is 
noticed with any of the fowls, the birds of that lot should be changed 
to fresh ground, and the sick ones killed. The infected excrement should 
be carefully scraped up and burned, and the inclosure in which it has 
been thoroughly disinfected with a one-half per cent, solution of sul- 
phuric acid, or'a one per cent, solution of carbolic acid, which may be 
applied with an ordinary watering-pot. 
I Dead birds should be burned, or deeply buried at a distance from . 
the grounds frequented by the fowls. 

The germs of the disease are taken into the system only by the mouth, 
and for this reason the watering troughs and feeding places maistbe 
kept thoroughly free from them by frequent disinfection with one of 
the solutions mentioned. 

Sulphuric acid is very much the cheaper disinfectant, and is equally 
efficient with carbolic acid, even in solutions of half the strength j indeed f 
so far as expense is concerned, it would seem impossible to find a dis- 
infectant that will compare with the sulphuric acid solution.t The one 
objection to recommending the indiscriminate use of sulphuric acid as 
a (Ifsinfectant is its great corrosive powers when in the concentrated * 
form, which makes it unsafe for those not acquainted with its nature to 
handle it The same is true to a less extent of carbolic acid, however, 
and it is possible that dealers could furnish a sufficiently diluted solu- 
tion of the former to be handled with safety, and still at a price very 
much below other disinfectants^ or that plain directions for use accom- 
panying each package would render even the commercial acid safe in 
the hands of the great majority of people. 

* Comptes Rendus ; xci (1880), p. S3. 
tTMs solution was first recommended by M. Pasteur. 
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Three weeks after the last; case of sickness, the fowls may be again 
placed together in. a disinfected run, or in one where the sick birds had 
not been admitted. They should be kept here under observation for 
at least two or three months before being allowed to roam over grounds 
that had been infected by the discharges of those affected with the dis* 
case. 

If the disease breaks out afresh, it is evidence that the disinfection 
has not been thorough, or that the fowls have gained access to in- 
fected places that have not been treated with the solutions. My ex- 
periments demonstrate beyond a doubt that either of the solutions men- 
tioned destroys the virus of the disease in a few minutes ; and as there 
is no reason to believe that the disease ever originates except from the 
introduction of virus produced in the body of a previously sick bird, we 
have here a reliable means of freeing any farm or any section of the 
country from the ravages of this fatal plague. 

The one doubt that still remains is in regard to the time that the vi- 
rus may exist in open grounds where disinfection is difficult if not im- 
possible, owing to the extent of surface to be gone over. Whether such 
grounds are safe after a few months, or whether this time must be ex- 
tended to a year or more, it is impossible at present to say. Until this 
point is decided by direct experiment, however, the only safe plan is to 
keep the fowls in a restricted run, which has been previously well disin- 
fected, and' not to allow them on infected grounds for a year or more 
after the infection has occurred. 

As the disinfecting solution may be made by adding one pound of 
sulphuric acid to twenty-four gallons of water, or one ounce of acid to 
six quarts of water, and as the acid costs but 15 to 20 cents per pound 
at retail and only 3 to 6 cents at wholesale, the expense of disinfecting 
a very considerable space would be slight. 

Medical treatment— Treatment of sick birds is not to be recommended 
under any circumstances. The malady runs its course, as a rule, in one, 
two, or three days, and it can only be checked with great difficulty. '., As 
the^ppetite is very poor, medicine can only be administered regularly 
by taking each bird by itself and forcing it to swallow. But this re- 
quires too much time to make it advisable, if there were no other objec- 
tion to the practice. Even in those cases in which I have succeeded in 
prolonging the life for two to three weeks death lias finally occurred 
from profound changes in the liver and intestines. The great reason, 
however, for not treating sick birds is that the excrement is probably 
filled with the contagion, and it is much better to destroy them at the 
start than to keep them to multiply the contagious germs and infect 
the grounds and remaining fowls. 

The only preventive treatment needed is the disinfection and isolation 
already described at length. 
Eespectfully submitted. 

D. E. SALMON D. V. M, 

Asheville, ST. December 1, 1880, 
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APPENDIX TO DR. SALMONS REPORT. 

RECORD OF EXPERIMENTS NOT DK TAILED IN BODY OF REPORT. 

Experiments to determine the effect of solutions of chloride of zinc on the virus of swine plague 

Inomldlions, January U, 1*0* 

Pig No. 1. — Inoculated with pure vims, 



Date, ; Hour. 



1880. ! A. At, 

Jan. 5 | 8. 30 

a • 9. oo 

7 i 10. oo 



§ 5 



o 

43 



8 
9 
10 
12 
33 
14 
15 
16 
17 
20 



8. 00 

9. 00 
8.30 

a 15 

9. 30 

8, ;jo 

9.15 

9. 00 
10. 30 



58 

53 
.00 
52 
60 
84 
28 
32 
32 



O 

M 



102| 

iosj 

103 

job 

lOi* 

103 

101 1 

100J 

101 

102 

1024 
I0i| 



Kennarks. 



Two small pieces of dried inflamed lung, introduced hypodermi* 

cally. 
Cougfta. 



Una eruption. 
Eruption much plainer. 



Coughs very much. 



It had im- 



This animal was kept till January 31, and was then killed by bleeding, 
proved slightly during the last few days. . 

>0*M/wwW aramwm<io»,— ; The eruption .still very plain, and consists of papules 
flat on summit and one-third inch in diameter and lens. 

Areolar tissue: Has several deposits oi: dark pigment t 

DioesUre organs: No lesions except adhesions ot large intestines by inflammatory 
now formations, i'arasites: In largo intestine, considerable number of Tricoeephalus 
crenatus; in small intestine, very many of the Echmorhynchus gigas from 12 to 18 inches 

m ^df*p; These organs were normal, but the tissues about them were thickened, 
hardened/ and completely Riled with the worm known, as Siephanuriis dentatus. 

Lmm : In color nearly normal, but large portions did not collapse and give a hard, 
solid sensation to the touch. Bronchi (Hied with white froth, with considerable 
thick tenacious mucus; following the ramifications of these, a small number of the 
Strongylus elomjatm or lung worm were found; some were even in the smallest tubes 
that conld he traced. w . . 

Microscopic examination of contents oj bronchi : 1 bis was found to consist ot large 
granular leucocytes, with a few small ones, a considerable amount of debris from the 
mucous membrane lining these, parages; some, bodies resembling the torula form 
of fumn, and vast numbers of small spherical grannies, i, e., micrococci. 

This piu" had been aftV.ci.ed with the most troublesome cough of any in this series of 
f |jo ernni iou had also been st-mm-M* Uw, nhmmsii. and it 



rx?»c im»mi 



to iifid so few oi the ordinary lesions of swine plague. 



the plainest, and it was a surprise 



INVESTIGATIONS OF SWINE PLAGUE AND FOWL CHOLEEA. 447 

Pig No 2.— Inoculated with pure virus diluted xoitk four parts distilled water, January 3, 

1880. 



Date. 



1880. 
Jan. 5 
6 
7 
8 
9 
10 
12 
13 
14 
15 
16 
17 
20 



a. jr. 

8. 30 
9 
10 
8 
9 

8.30 
8,15 
9.30 
8. SO 
0. 15 
9 

10. 30 



t| 



ft 

a? 

© 



Remarks. 



43 
60 
58 
53 
50 
52 
60 
34 
28 
32 
32 



1024 

103 

104 

102! 

104$ 

1034 

102} 

103* 

103 

1021 

im 

102 
1021 



Has eruption. 



~ But for the eruption, which was very plain, it would have been impossible to have 
detected the disease in this animal. She was preserved and afterwards used m other 
experiments, 

PlG No. f d<~InoculaUxl with virus that had been mixed one-half hour before using with four 
$arU of solution of chloride of zinc 1 to 500. 




The disease wjw so mild (hat the animal was preserved for future experiment's. 



Pig No. A>~~lnoeulated with rim* that had been mixed one-half hour before wing wilhfom 
pterin of mlufwn of chloride of zinc 1 to 1 000. 



Data. 



Remarks. 



o 



1880, 
Jan. 



6 

7 
8 
0 

30 

in 

14 
15 
1<> 
17 



,1 . M. I 

8.30 | 

0 ! 

10 j 

J) ! 
8. 30 

«. 15 i 

8, 30 
9: 15 
0 

10. 30 



•ill 

m 

58 
AM 

:.o 

52 
60 
3* 
28 

32 



i 04 1 



Tn outdated January 3. 



.105 : 
li/ll 

ioii 

104? Coughing 

I oil I Ens eruption. Vast increase of leucocytes and granules in l>loo(l 
lu»! : 

103 1 j Covered with eruption. 
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Killed by bleeding at S p. m., January 17. 



^•wWISvfo the few last da vs. Although inoculated with virus. 
KlwftS t ehtn^of .XKn'of 1 : 1000, which made a cloudy mixture, by 
coaguTatTon « • soon a^he contagious effusion touched it, she was oae of the ftm to 
nresent svmntoms of the disease (cough arm eruption). , 
PI K «^^ : Cohered with papules, particularly plain oa inside 
of thighs, over the belly, and between the fore-legs. 

iS i : A number of deposits, an inch or more in diameter, of a dark bluish 
pigment, were, found in the subcutaneous tissue; it was most abunriant about the 

^mTSeigan!) Were closely united, and the mesentery much thickened, o, the 
result of inflammation. The iicwiy-formed tissue about the mtes nnes contained con- 
siderable numbers of the Stepkanvrm dentatus, or lard worm la* large mtesune 
showed no trace of thickening, ulceration, nor even of congestion ; the small n.tes- 
t iwes were blocked completely! as it seemed, with large numbers cd the J sear* *«<«, : 
from ten inches to one foot in length ; there were also many oi the telunorkyneh m gym 
a foot or more long. The duodenum was the seat ot a fe w elevations one-eigluh inch 
io diameter, and having a red, inflamed appearance. The mucous membrane of the 
stomach had a patch two or three inches in diameter, corresponding to the greater 
curvature, of a deep red hue, and evidently the result ot congestion. 
Liver : Somewhat congested and softened. 

Spleen: Had a deep red border, and was mottled over us surface. , 
hwnqs: The greater part of the tissue hepatizeil, and many of Tue i»ffiuchtai tubes 
entirely blocked with lung worms (Strowjylus elongates). Bronchi hi led with white 

Hyperemia of nearly all the lymphatic glands. 

-Inoculated with virus mixed one-half hour before using ivifh four parts of a 
solution of chloride of zinc 1 to 4000. 



Pig No. 5. 



Date. 


Hour, 


! 

■& S j 


1880. 


A. M. 




Jan. 5 


8. 30 


43 


6 


9 


60 


7 


10 


58 


8 


8 


53 


9 


9 


50 


30 


a 30 


52 


12 


8. 15 


60 


13 


9.30 


34 


n 


8. 30 


28 


35 


9. 15 




16 


9 . 


32 j 


.17 


10, 30 

















U 

a 

3 ° 

O 



O 3? 

102| 

102* 
102J 
102 
302 
99 
974 
9«i 
97 
97 
100^ 



Remarks. 



Inoculated January 3. 



Scarcely perceptible'; discoloration of skin. 
Redness of skin more marked; slight- eruption* 



Ko other symptom of disease observed. Animal preserved, 



Report CommissioTier of A£rioTxltTjrre for 1880. 

SAVTKTE PLAGUE a^d FOAVL CHOLERA. 

Microscopic trwestigatioTis l>y P.B. SalmoTL.P.V.M. Plate I. 




Fi^.l. Swiive - Flag ice : Blood from living animal 
containing particles of fibrin, x 1200 diam. 



Report CommissioTier of Agxictxltirre for 1880. 

SWINE PLAGUEa^dFOAVL CHOLERA. 

Mioroscopic Investigations ~b y B E . S almon. D.V.M. Plate H. 




Salmon, Del. 



Fig. 2. Swine -PI agixe : Organisms in prepara- 
tion of blood from. jTxgirlax' 4 days old. Bacilli for- 
ming gran-ucles "by- fission. x 1000 diam. 

- . 



Report Commissioiipr of A^Ticarlt Acre for 1880. 

SWINE PLAGUE akdFO^ CHOLERA. 

Mi«rescopir Invpsti^ations by D E . S almon.. D.V.M. Plate HI. 




o o 0 



(© 



Salmon, Del. 



Fid. 3.* Swine Plaice • Relative number of granules 
*nd "blood corpuscles. From part of a field. in the samp pre- 
paration in. which were found the organisms of fid. 2. 

x 1000 dUm. 




Kid,. 4. S winf PI a £ ite Formation of granules or 
plastids l>y v-amlerin^ cells ( leucocyte* ) in uronehial 
mueus . a. fat ^ramtlf si "b . <> , d , e , f , consecutive stages 
in the dispersion of the uniform grannies (plastids). 

x 100 0 diam. 



A Boca* To lahconooc 94Xmm» 
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SAVINE PLAGT T E a^d FOWL CHOLERA. 

Microscopic lTtvesti<j utioTLH "by D.E . S alTtioTL.D.V.M. Plate IV". 




Fi§.5. Svrine - Fla<>ire : Clusters of leixeoeytes 
and §Ta-irule» in blood, x 1000 diam. 




Fi£6. Seville -n a ^ ir e i Blood of hog killed 
near Clvarlotte.y. C. July 2 , 1880. Vannoii tube filled 
froju %-em axvd hermetically sealed ten days before ex 
aminatioii. x 1000 diam. 



ll^ HI 



Report CoTVLTiLisBioTxer of A^Tic-xrltTxre for 1880. 

SWINE PLAGUE a^t> FOAVL CHOLERA, • 

Mirrosctrpic Inve sti£ atioats "by D.E . S almoTL.D.V.M. Plate V. 




S almoin., Del. 



Fij5. 7. Swin.e -Plagixe : Vixxts after seven clays 
cultivation, in irTine . x 1000 diam. 




S aliiion, Del 



Fi§. 8. S-wine -Plagixe : "Exceptional forms 
developed, in. cnxlti-vations of virus in urine . 

xlOOO diaro.. 



Repoxt CoTn.TixissioTi.eT of Agri cult acre for 1880. 

SWINE PLAGUE aud FOWL CHOLERA. 

Microscopic Lrwestia atio:n_s Tyy E> . E . Salmon. D.V.M. Plate \1. 




Fig. 9. Fowl- Cholera : Blood from. Chicken Ttearbr dead; 
drawn front rein, and immediately- pxiimined Aug. 28 , 1880 . 

x 1000 diam. 



Report Cojwmissioner of AtfricultuiTe for 1880 

SWIRE PLAGUE and FOWL CHOLERA. 

Miurosrcrplr hivestigations by D.E. Salirtoiv. D.V.M. Plate- VH. 




Kg. 10. Fowl - Cholera : 
Moving oraiuiles . x 1000. 




Fig . 11 . Fowl - Cholera . 
Motttl^ clusters of rod. shaped £rajvules, 
&,b, & c, successive forms rapidly a a sunned, 
"by- tKe saiive cluster, x 1000. 




Fig. 12. Fowl Cholera: 
(iramileB about Hue Tvurlei of red <>lo"bii.les . 

x 1000. 




Fid . 13 . Fowl Cholera . 
Osmio acid preparation, showing escape of 
the nuclei. x 1000. 



AHocti* Co M«x^ Baku*** 



Report CoitLTtiissioTuer of Agricixltixre fox 1880. 

SWTOE PLAGUE a^d CHICKEN CHOLERA, 



Microscopic Investi^ ations "by D.E. SaOirvoTL.D.V.M. FlateVm. 



^^^^^ sailTn " tm ' I)e1 ' 

Fig . 14 . Fowl - CKoler a : 0 smi c 
acid preparation from. same "blood, 
as fi{5- 9. Snows, the large number 
of leucocytes and absence of free 
granules and free mtclei.xlOOO aiam. 


SalmonDel.* ' f 

Fig. 15. Fowl- CKolera : 
Appearance of estivation in. 
moist chamber on slide 20 hours 
in. the incubator, x 600 diam." 


Salmon, Del. ® 0 BS 

Fi g . 18 . Fowl - CKolera i 
Organisms in. "blood similar to 
those of excren^ent . rVom prepa- 
ration made Sept. 26. 1880. 

x 1000 aiam. 


". • • ; . **. 

. * • © <A> 

S aliiLOTL , D el. 

Fig. 17. Fowl- Cholera.; Organ.- 
isms existing in vast member in. 
the excrement . x 1000 diam. 


Fig. 16. Fowl - CKolera s Destruction of red. corpus cles "by- 
leixcocytes . a, Soon, after contact; ~b , the same corpruscle'-ten 
minutes lateT. x 1000 diam. 



AHoenJl Co.Iilfujcwstk, B*tew 



Report CoTH.rn.it! si o i ler of A^ricTxlture fox- 1880. 

SWIXE PLAGUE and CHICKEN CHOLERA, 

Microspopic Ixivestig atioits by TJ/E. SaLm.oTL.r>.V:M. Plate IT. 




Pi£ . 19. - .ipparaUts for introducing blood directly from, the 
vruis to a cultivation licjuid to avoid contamination with, atmos - 
^h*v»c germs. A, cultivation flask; b, aspirator needle; a, glass 
cirj» parted with, cottons c, point to be broken, within, the caoutchouc 
tube; d, part drawn thin to divide and seal with lamp after 
blood is introduced; e, ventilating tube packed with cotton, at f i 
B and C , aspirator jars. 




He-port Commissio iter 6 f A£>rieu:l tu re for 1880. 

STOE PLAGUE and chicken cholera. 

Microscopic Ijcvesti^j ut ions by D.E. Salin.o:n . D.V.M. Piatt- X. 




Fie 23. ~ Bacillus anthracis. 
Fi{» 22. Bacillus antkracis Sporangxal farms obtained in sct- 

SpoTe formation aft ex 16 "hours cul- um of do 6 s blood. ( after Toussamt ) 
tivation ( after Toms saai it ) x 500. x 500 



^ aft 

r 0 <s * 



\ 



Fi^ 24. Bacillus anthracis: 
Isolated sj> ores ( after Toussaint) 
x500. 



Fi(S 2 - Bacillus fmtlti'acis : Develop - 
ment of spores m cultivation Liquids — 
(a ).-wlveu planted; (li).vn half hour, I c ). In 
one hours (d), m two Hours ; (e>, in three 
hours ( aft «r Toussamt ) x 500 




(■ 0 o 



Fifi 2*i." Bacillus anthrans 
Spore dividing into spomles and 
one of these developing" into a rod 
f after Ewart > x * 



Fifc.27 Bacillus antliiacis 
CJeimmation of spores ( after Colui ) 
x 16 50 
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Pig No. 6. — Inoculated with virus mixed one-half hour be/ore using with four parts of a 

solution of chloride of zinc 1 to 3000. 



Date. 


Hour. 


.2 03 i 

© 2 : 

<!S ! f 

j ....... 


ieou. 


A M 

JUL • irx* 


o y if 


o an. o 


<!>. 0\f 


43 ! 


a 

0 




60 : 


7 


10 


rto ' 
• >b 


8 


8 




o 


9 


50 i 
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Inoculated January 3. 



Slight redness nf akin. 
Dull purple patches on skin. 



No additional development of disease. Animal preserved. 



PlCr No. 7. — Inoculated with virus treated with four parts of a solution of chloride of zinc 

1 to 5000, one-half hour before using. 
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Killed by bleeding, January 23. 

A peculiarity of this, as well as of the other animals of this series, was that none 
had the appearance, to the casual observer, of being sick. All had good appetites; in- 
deed, would squeal lustily at feeding time till they received their share. The ema- 
ciated appearanee ? the arched back, the tueked-up abdomen, the staggering gait, the 
tendency to hide in the litter and keep quiet, the continued elevated temperature 
which are generally observed, were nearly or entirely absent. This animal had a very 
profuse eruption, a few petechial spots, the ears were slightly lopped, and from a very 
fierce, aggressive animal, she became more gentle and tractable. These were the only 
external signs of the disease. 

Post-mortem examination, — Abdominal organs : On incising the walls of the abdomen 
a considerable number of spots of extravasated blood were noticed in the areolar tissue ; . 
there were two or three ounces of clear effusion in the abdominal cavity ; patches of 
congestion in both large and small intestines; enlarged and hypersemie lymphatic 
glands ; slight congestion of kidneys and liver, but less than usual of the inflamma- 
tory ; new formation uniting the intestines. The Stephanurus dentatus abounded about 
the kidneys and had caused the formation of a false membrane on their surface ; there 
were, also, many of the Echinorpichm gigas in the small intestines. 

Thoracic organs: On opening the thorax there could no longer be doubt of the pres- 
ence of tie disease. Nearly the entire tissue of both lungs was of a deep red color 
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and hepatized. The right lung was adherent to the thoracic wall, about midway be- 
tween spine and sternum, by a delicate, transparent, though very resisting false mem- 
brane, Greatly distended blood-vessels were to be traced on the surface of the lung, 
On following the bronchi nearly to their termination, a few very small, evidently 
young, worms (Strong yhis clongatus) were found, 

INVESTIGATIONS OF BACTERIA, PARTICULARLY OF THE MICROCOCCUS FOUND IN 
SWIXE FLAG UK VIRUS, AND THE EFFECT OF DISINFECTANTS UPON THEM, 

Experiment No. 1. — Forms anting spontaneously in urine. — In each of six test tubes 
was placed 20 cubic centimeters of fresh urine ; the tubes were then closed by tying a 
piece of sheet caoutchouc tightly over the top. They wore then heated to 87,8° C. 
(190° i\) for fifteen minutes— the highest point that could be reached without danger 
of explosion. The covers of Nob. J, 2, and 3 were then removed for one minute and 
again replaced as before ; all were now placed in an incubator at 00° F. for five days. 
A seventh tube, containing the same liquid, was allowed to stand loosely corked in 
the laboratory for comparison. 

Results of examination, March 24, I860. 

All examinations made with a Tolles one-fifteenth objective. 

Tube No, 1 : Liquid clear ; neither membrane nor deposit. Contained moving bacilli 
answering the description of Bacillus subtil as ; elliptical granules, which I shall here- 
after speak of as bacillus spores— having traced their origin so often as to dispel all 
doubts ; and a considerable number of small aggregations of spherical granules, but 
3io chains of these— the individual granules were ;r0 ( ! M vot^ of an inch/or somew T hat less, 
in diameter. 

Tube No. 2: Membrane on surface; liquid clear; no deposit. Contains vast num- 
bers of the bacillus spores and a fe w of the rods. 

Tube No, 3: Liquid clear; no membrane; slight flocculent deposit. Contains bacilli 
and spores as in Nos. 1 and 2; also, rods ^ 0 -th to^/ mT th of an inch in length, and 
inrfonjtb. of an inch, in diameter, with an elliptical granule at one end, the long diam- 
eter of which was apparently at right angles to the rod (helobacteria). 

Tube No. 4: Nomembrane/on surface; liquid clear; slight flooculent deposit. Con- 
tains bacilli and spores ; also, many motionless spherical granules, just visible, having 
the api>earaneo of debris rather than of living bacteria. 

Tube No. 5 : Grayish-brown membrane on surface ; liquid clear; no deposit. Bacilli 
of two distinct sizes, one being of the diameter of if. subtiUs (^rfanyth inch), the other 
run eh liner (^/rfrcrth inch), both existing as short moving rods and as matted masses 
of fi laments, some of which wore forming spores; many free spores of the former; a 
single aggregation of spherical granules, having the characters of the swine plague 
micrococci. 

Tube No. 6: Grayish-brown membrane on surface; liquid clear; no deposit. Many 
bacilli as rods and filaments, some containing spores and immense number of free 
spores. 

Tube No, 7: Surface covered with a membrane; liquid turbid; slight deposit. 
Myriads of flexible rods in movemen t having the characters of Pasteur's butyric vibrio. 
A few isolated spherical granules and one small aggregation. 

From this experiment we may conclude that there exists in the air the spores of bacilli 
of different varieties, the diameter of some not being over ^rrthroth °f ®& inch, and that 
some of these multiply by forming elliptical spores; also, that helobacteria and 
spherical micrococci may be found, under similar conditions. A temperature of 190° 
F. for fifteen minutes is plainly insufficient to destroy the germs of these organisms* 

Experiment No. % — .Effects of inoculating urine in, tubes with micrococci of swine 
plague. — Six test tubes were prepared as in experiment No. 1, and after being heated 
to the same degree for the same time, the covers were removed and four drops of an 
infusion of beef, in which the swine plague micrococci had been cultivated, were 
added to the contents of each tube. The infusion was swarming with clusters of this 
organism* 

IimulU of examination after ten days, 

Tube No. 8: No membrane on surface; liquid turbid; slight deposit. Contains 
nothing but spherical granules existing in vast numbers, singly, in couples, and clus- 
ters. 

Tube No. 9: No membrane; liquid turbid ; slight deposit. Contains immense num- 
bers of micrococci as in the preceding and a few bacillus rods. 

Tube No. 10 : No membrane ; liquid turbid ; slight deposit. Swarms with the mi- 
crococci, single, in couples, chains, and clusters. 

Tube No. 11 : Liquid covered with a membrane ; turbid with a iioceulent deposit, A 
few micrococi and bacilli have gained possession of the liquid, and it swarms with the 
rods and elliptical spores. 
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Tube No 12 ; Membrane; liquid clear ; no deposit. Contain so many bacillus rods 
that the few micrococci could only be found with difficulty. 

Tube No. 13: Membrane; liquid clear; no deposit Swarms with bacilli and 
spores. 

It was concluded from this experiment that by adding the micrococci in consid- 
erable quantity to the cultivation liquid, and by closing the tube so that but a few 
spaces could gain entrance from the air. a nearly pure growth of these could bo ob- 
tained in a sufficient number of cases to admit of the folio wing experiments being made* 
; "It is also to be noticed that the liquids presented a different appearance to the naked 
eye, according as they were the growth of the micrococci or the bacilli. The former 
organism commenced its multiplication at the bottom of the tube, and the turbidity 
caused by its increase gradually extended towards the surface, w r hile a whitish deposit, 
composed of the clusters, accumulated at the bottom. It is only after longer periods 
that I have noticed a delicate membrane form on the surface of what I believe to be 
pure cultivations of this organism. The bacilli, on the contrary, have such a pressing 
need for oxygen that they multiply mostly on the surface, very soon forming a mem- 
brane, while the liquid remains clear and in some cases a floccalent deposit is formed. 
Of course, I only apply these remarks to the bacilli arising spontaneously in these cul- 
tivations, since other varieties of this genus are sometimes met with having different 
characteristics. 

Experiment No. 3.— Effect of carbolic acid on development—Six test tubes were pre- 
pared March 19, 1880, as in the preceding experiments, and sufficient carbolic acid so- 
lution added to make their entire contents of the strength indicated below. Two 
tubes contained 2 per cent, of the acid, because a 90 per cent, solution was added to 
the first, and as it would not diffuse itself, a second tube was prepared with a more 
'dilute solution ; the former mixed perfectly after a few hours, however. To each of 
these tubes was added four drops of infusions containing the cultivated micrococci ; 
they were then covered as before, and placed in an incubator heated to 90°-1QO° F. 

Results of examination after six days. 

Tube No. 14 : 1 part carbolic acid to 400 of liquid. No membrane ; considerable de- 
posit and turbidity. Swarms with the micrococci throughout, though they are most 
numerous at the bottom. 

No. 15 : 1 to 300. No membrane ; turbid, with deposit* It is perfectly crowded 
with micrococci. 

Tube No. 16: 1 to 200. No membrane; turbid, with deposit. Micrococci as above; 
a few bacilli. 

Tube No. 17: 1 to 100. Membrane and turbidity; no deposit. Near the surface 
there are mostly bacilli and spores with a few micrococci ; at the bottom the contu- 
tions are reversed and the micrococci are found in great numbers. 

Tube No. 18: 1 to 50, Slight cloudiness of liquid; no membrane or deposit. Swarms 
with the micrococci in chains and various shaped aggregations— there are also some 
vibrios. 

Tube No, 19: 1 to 50. Perfectly transparent and clear as when first placed in the in- 
cubator. Contains no sign of life, Tins was the tube in which the carboli c acid did 
not mix as soon as added ; and it is probable that the micrococci when added descended 
to the bottom, and here came in contact with a solution of the acid much more con- 
centrated than is indicated by the proportion used, and were thus destroyed. 

A 1 per cent, solution of carbolic acid is not sufficient, therefore, either to destroy 
this organism or prevent its multiplication. 

Experiment No. A,— Effect of carbolic add on vitality.— In experiment No. 3 we have 
seen that in one case the micrococci were able to multiply themselves in a solution 
containing even 2 per cent, of carbolic acid ; in another case con fcaimng the same pro- 
portion of the disinfectant they did not multiply; were they simply hindered from 
developing while retaining their vitality, or were they destroyed ? ' To answer this 
question, six watch-glasses were well flamed and in each was placed a few drops of a 
solution containing the micrococci, then sufficient of a strong solution of carbolic- acid 
was added to make the whole of the strength indicated below. After standing one 
hour under a bell-glass the contents of each watch-glass were used for inoculating a 
tube prepared as in the other experiments, and this was kept at 90° F. for ten days. 

Results of examination, April 1, 1880, 

Tube No, 20: 1 to 400, Liquid turbid; very thin membrane and. some deposit. 
Contains some bacilli and spores at the surface, but the micrococci abound and are 
particularly numerous at the bottom. 

Tube No. 21 : 1 to 300. Liquid slightly turbid ; no membrane ; some deposi t. Many 
micrococci and some bacilli and spores. 

Tube No; 22: 1 to 200. Liquid slightly turbid; no membrane; scanty deposit. 
Many clusters of micrococci mostly at the bottom. 
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Tube No. 23: 1 to 100. Liquid slightly turbid; no membrane; scanty deposit* 
Swarms with micrococci ; there are also a few bacillus filaments. 

Tube No. 24: 1 to 50. Liquid turbid; covered with a membrane; no deposit, At 
the surface were found a few micrococci, single and in chains, but deeper in the liquid ; 
they could scarcely be discovered. My impression was that there were no more in the 
tube than were placed there by inoculation, and that consequently those found were 
incapable of multiplication, and, therefore, dead. There were many bacilli and their 
spores and some helobacteria (sprouting baeillil). 

Tube No. 25 : 1 to 25. Slightly turbid; no membrane; scanty transparent deposit. 
A very few micrococci were found, but probably they were the ones added. 

In this experiment there is a confirmation of the results of the preceding one, and 
it is proved that the micrococci are not affected by solutions containing 1 per cent, or 
less of carbolic acid. Two per cent, of the acid, however, seemed to destroy this 
organism, as in one of the tubes in the preceding experiment. II these micrococci, 
then, are the pathogenic agent, we cannot expect a weaker solution than 2 per cent, 
of carbolic acid to be of any value as a disinfectant. 

Experiment No. S.— Effects of borate of soda on development—In each ot nve test 
tubes was placed 20 cc of fresh urine, then five drops of a solution swarming with the 
micrococci, and, finally, sufficient of a 10 per cent, solution of borax to make the whole 
contain the proportion of the salt indicated below. The tubes were then covered with 
sheet caoutchouc and placed in an incubator at 95° for four days. 

Results of examination, March 31, 1880, 

TubeNoMi 1 to 1,000. Liquid turbid; no membrane; slight deposit. Contains 
many micrococci, t , 

Tube No, 27: 1 to 500. Liquid turbid; delicate membrane ; slight deposit. Many 
micrococci and bacilli. t 

Tube No. 28: 1 to 300. Liquid cloudy with floating flooculi; no membrane; no 
deposit. Swarms with micrococci and bacilli. 

Tube No. 29 : 1 to 100. Liquid turbid ; covered with a thin membrane ; no deposit. 
Contains many clusters of micrococci, also bacilli and their spores— some of the rods 
show spore formation. 

Tube No. 30 : 1 to 50. Liquid clear with a slight transparent deposit. Only two 
small clusters of micrococci could be found, and no other bacteria forms were present. 
There had, consequently, been no multiplication of the organism. 

A 2 per cent, solution of borax, therefore, prevents the growth of this micrococcus, 
having the same effect as a carbolic acid solution of the same strength. We have here 
an illustration of what may be expected of such studies as indications of treatment; 
these two substances having the same effect, borax would of course be preferable for 
internal use, since it can be given in twenty to thirty times the quantity. 

Experiment No. 6, — Effec t of benzoic acid on development.— The experiment was con- 
ducted exactly as No. 5, with the exception that benzoic acid solution was u§ed, con- 
taining 1^ parts of borax to each part of acid to effect the solution of the latter, and 
the tubes remained five days in the incubator. 

Results of examination, April 3, 1880. 

Tube No. 31: 1 to 1,000. No membrane; liquid turbid; gelatinous deposit. Con- 
tains numbers of micrococci and a very few bacilli. 

Tube No. 32: 1 to 500. Same appearance as No. 31. Contains clusters of micrococci 
and a very few bacillus spores. 

Tube No. 33 : 1 to 300. Same appearance as No. 31. Large numbers of micrococci, 
with a few vibrios and bacillus spores. 

Tube No. 34 : 1 to 100. Liquid perfectly clear, with the exception of a very trans- 
parent cloud near the bottom having the appearance of crystals. Under the micro- 
scope there could only be discovered a very few bacillus spores and a single rod. No 
micrococci. 

Tube No. 35: 1 to 50. Appearance same as No. 34. One or two bacillus spores were 
the only organisms discovered. 

A 1 per cent, solution of benzoic aeid with borax, therefore, prevents the multipli- 
cation of these micrococci, and is, consequently, much more efficacious than carbolic 
acid. 

ExperimektNo. 7— liffectofsulphate of quinine on developments 
same as No. 5, 

Results of examination. 

Tube No. 36: 1 to 1,000. Liquid turbid, with a gelatinous cloud at the bottom, 
Contains micrococci, laeilli as rods and filaments, some of which are forming spores 
and vibrios. 

Tube No* 37 : 1 to 500. Appearance and contents same as No, 36. 

Tube No. 38 : 1 to 300. Liquid clear; a cloud of transparent substance resembling 
crystals floating near the bottom, A very few micrococci were found, but probably 
not more than were added, 
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Tube No. 39 : 1 to 100. Liquid slightly turbid ; scanty flocculent deposit. A very 
few micrococci and bacilli were found, 

Tube No. 40 : 1 to 50, Liquid perfectly clear. A very few micrococci. 

From this experiment I have concluded that the one-third-of-a-per-cent. solution 
prevented the multiplication of the organism. 

Experiment No. 8.— Effect of quassia.— Solid extract of quassia, dissolved and added 
to the tubes prepared as before, in the proportion named. 

Tubes Nos. 41 to 45: 1 to 500; 1 to 300; 1 to 100; 1 to 50 • 1 to 25. Liquid turbid; 
membrane and abundant deposit. All swarmed with the micrococci and considerable 
numbers of bacilli and bacillus spores. 

Experiment No. 9.— Effect of salicylic acid. — Tubes prepared as before, to which 
were added salicylic acid containing 1 J parts of borax to each part of acid to cause 
solution. 

Examination, April 3, 1880. 

Tube No. 46 : 1 to 1,000. Liquid turbid, with gelatinous-looking cloud near the bot- 
tom. Contains micrococci single and in couples, clusters and chains ; also bacilli. 

Tube No. 47 : 1 to 500. Decidedly turbid. Contains bacilli and spores in consider- 
able number, and only a very few micrococci. 

Tube No. 48: 1 to 300. Appearance and contents same as in No. 47, except there are 
no micrococci. 

Tube No. 49 : 1 to 100. Liquid nearly clear. Contains many bacillus spores and 
rods, but no micrococci. 

Tube No. 50 : 1 to 50. Liquid perfectly clear. No organisms. 

Experiment No. 10.— Effect of chloride of zinc. —Tubes prepared as before. 

Tube No. 51 : 1 to 3,000. Liquid, turbid ; abundant white deposit. Swarms with 
micrococci, with a few bacilli and vibrios. 

Tube No. 52 : 1 to 1,000. Liquid clear ; white deposit, A few bacilli and spores 
were found, as also some dumb-bell bacteria, but none of the clusters or chains of 
micrococci. 

Tube No. 53 : 1 to 500. Liquid clear ; no deposit. A very few bacillus spores were 
observed actively rotating, but no other sign of life. 

Tubes Nos. 54, 55, and 5(5 : 1 to 300 ; 1 to 100 ; 1 to 50. Liquid clear, with a brownish 
deposit and a little brownish matter floating on surface ; under the microscope this 
seems to be of a crystalline nature. There had been no multiplication of micrococci. 

Experiment No. 11.— Effect of iodine.— A. 10 per cent, solution of iodine was made 
in distilled water, by first dissolving 20 per cent of iodide of potassium, and sufficient 
of this was added to the tubes prepared as before to make them contain the required 
quantity of iodine. These remained in the incubator four days at 95° F. 

Results of examination, 

Tube No. 57 : 1 to 6,000. Liquid turbid. Contains micrococci in large numbers, 
mostly in chains j also, bacilli and spores. 

Tube No. 58 : 1 to 3,u00. Liquid turbid, Micrococci in clusters and chains, but in 
small number ; many bacilli and spores. 

$kbe No. 59 : 1 to 1,000. Liquid clear, with a transparent cloud near the bottom of 
tube. Contains many bacilli, some of which seem to be breaking up into dumb-bell 
forms, elliptical spores, and a lew micrococci. 

Tube No. 60 : 1 to 500. Liquid contains a transparent flocculent deposit. There 
are many bacilli and a few micrococci. 

Tube No. 61 : 1 to 300. Liquid transparent. No sign of living organisms. 

Tube No, 62 : 1 to 100. Liquid transparent and free from organisms. 

Experiment No. 12. — Effect of lieat.— In this experiment the contents of the tubes 
had the addition of two to three drojjs of a cultivation swarming with micrococci j 
the tubes were then closed and placed in a water bath at the temperature and for the 
time noted in the description of each tube. The tubes were then placed in an incu- 
bator, and kept at 95° F. for two days before examination* 

Ilosults of examination, April 10, 1880. 

Tube No. C3: 130° F. for 15 minutes. Liquid turbid. Swarms with micrococci, 
and also contains a few bacilli. 

Tube No. 64 : 140° F. for 15 minutes. Liquid turbid ; a gelatinous clpud near the 
bottom, Contains vast numbers of micrococci, with bacilli, elliptical spores, and 
vibrios. 

Tube No. G5: 150° F. for 15 minutes. Liquid turbid; whitish deposit. No micro- 
cocci ; contains only rod forms of bacteria. 

Tub? No. 66 ; 160° F. for 15 minutes. Appearance and contents of liquid similar to 
that in No. 65. 

Tube No. 67 : 208° F. for 5 minutes. Appearance of liquid and organisms found do 
not differ materi ally from No. 65. 
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OBSERVATION ON THE EFFECT OF VARIATIONS OF THE ATMOSPHERIC TEMPERATURE 
ON THE BODY TEMPERATURE IN HEALTH. 



Tlie temperature of animals is regarded with, reason as a most important symptom in 
various contagions diseases ; but it soon becomes evident to tlie observer that the 
temperature during health is subject to very considerable fluctuations. These are 
evidently due to what we may term internal and external causes. The most important 
of the former is probably tire amount of liquid passed through the organism, and of 
the latter the variations of temperature of the atmospheric air and the amount^ of 
humidity which it contains. The following observations made on a healthy calf will, 
it is hoped, throw some light on the effect of atmospheric temperature. 
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103.5 
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101. 25 
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101.5 



This Rives an average morning body temperature of 101°.4, and an average even- 
ing tuiuporatnr-e of I0a°,7 ; .being au average difference of 1°.3 between about seven 
in\he morning and about five in the evening. The lowest temperature was 98°.75, 
and the highest 103°,75, a di fference of five degrees, the animal being the whole time 
in good health. The lowest temperature of the body corresponded with the lowest 
of the atmosphere ; and, in general, a considerable change in atmospheric tempera- 
ture was followed by a change of hotly temperature in the same sense, though this 
did not 
extent 

tnre wr , , , 

31°.4; the nine mornings on which the atmospheric temperature was above 40°, the 
average body temperature was 1.0.1 °.97, and that of the air 49°.7; thus an average 
increase of is°A> in the atmosphere caused an average increase of 1°.25 in body tem- 





above 40°, the average body feniporature was 102°.8G, and the average of the air 
f>ft°.2 ; an' average increase of 1(>°. 8 in evening temperature of the air, causing an 
average increase of 0 U .51 in body temperature. 



INVESTIGATION OF SWINE PLAGUE. 



THIRD REPORT OF DR. JAMES LAW. 



Hon. William G-. Le Duo, 

Commissioner of Agriculture : 
Sir: I have the honor to submit a report of experiments on swine 
plague, undertaken with the view of determining how far the virus can 
be mitigated by artificial means, so that the disease may be made to 
assume a mild or harmless form, and how far such mitigated type of the 
malady will prove protection against the effect of a second exposure to 
infection. That I have succeeded in securing such protection it is per- 
haps as yet too much to assert, yet observation seems to show that inoc- 
ulation with the virus which has been cultivated m certain organic 
solutions is attended by little danger to the animal, and yet produces 
a condition of the system which is protection against the dangers ot 
a renewed exposure to infection, and also against the perils usually 
attending inoculation with a moderate amount of the ordinary or native 
virus. It has shown none the less clearly that the poison as cultivated 
in certain other organic mixtures becomes very deadly; that the virus 
that has been shut up for some time, with a limited amount of air, is no 
less so, and that the introduction into the system of a maximum dose 
of the more potent forms of the poison will put all protective measures 

to naught. . , , . ,,. . , 

The work has necessarily been slow because of the delay needful to 
allow of the action of the poison on the animal system and the lull 
recovery from the same, and afterward by reason of the time necessary 
to submit the convalescent animals to the tests required to ascertain the 
existence and measure of the acquired insusceptibility, and also be- 
cause the number of subjects was limited, so that each might.be kept 
apart from dangerous infection during the early stages of the experi- 
ment. Further delay necessarily occurred .when an experiment turned 
out adversely to our hopes, and necessitated a change ot base and a 
new and different line of investigation. § 

In submitting the results of this work I have furnished the record of 
each experiment separately, with comments, and wound up by a sum- 
mary of deductions, which will serve as a basis for experiments on a 
larger scale. 

Pig No. 1. 

Small Berkshire pig, obtained from Mr. Frear, is out of a small herd, 
Of which three have died of swine plague, introduced by a purchase 
from New Jersey. This and another, the only survivors of the herd, I 
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secured for experiment It had not been thought seriously ill, but 
looked emaciated and scoured on arrival. 
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6 p. m — 

9 a. in 

m 

9 a. m 

— do 

— do .... 
....do .... 
.-...do .... 
— do .... 

— do 

....do.... 
.-..do.... 
....do.... 
6, 30 p. m . 



9 a. m 
— do . 
,...do . 
...do. 
....do . 
-.-do . 
6 p. m 
9 a.m. 
6 p. m 
9 a. m. 
....do . 
6 p. m. 
9 a. nx. 
6 p.m. 
9 a. m. 
6 p. m. 
9 a. m. 
6p,m 



fit 

ft 



OF. 

103 

102 

103 

104 

102 

101. 5 

1.01. 75 

101. 75 

101. 75 

101.5 

101. 5 

101.5 

101.5 

102 

.101.75 
102,5 



10L 5 
101. 5 
101. 75 
102.5 
102 
101. 5 
102 
10L 5 
102 
101. 75 
101.5 
102 
101.5 
101. 5 
101 
101.5 
.102 
103 

100 
302 

103. 75 
103.5 
100 
99 
105 
100 




Remarks, 



Fed green vegetables, corn meal, and bread. 
Scours : looks ill. 

Do. 

Do. 

Scours; looks ill; fed aborts. 
Do. 

Hearly; hungry; bowels settled. 
Do. 
Do. 



Inoculated with lung li quids of sick pig. Killed 
to-day at Horseheads. See microscopic draw- 
ings, figs. If 2, 8, 

S welling where 'inoculated . Weak grant 



Inoculation swelling persists. 
Purging, but good appetite. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Purging badly digested matter; greenish water, 
with floating solids. 

Purging; scurfy; skin exudation. 
Do. 
Do. 

Purging; scurfy; very feverish grunt 
Purging ; looks much worse. 
Do. 

Inoculated with peritoneal esud ate of a pig killed 
8 days ago in North Carolina, by Dr. Salmon. 
Kept in vacuum tube till 36 hours ago. Smells 
of hog, but not putrid. 

Tery dull and prostrate. 



Very sick ; likes to be rolled over. Stands drawn 
together, with back archedxand nose extended* 
Tery prostrate, weak grunt, purges. 
Very weak ; has to be raised. 
Unable to rise. Seems just breathing* 
Pound dead. 



Post-mortem examination same afternoon* 

Bigor mortis slight Skin thin and bloodless, covered with a thick black exudation 
dried at most points and scaling off. The left ear, where it had been punctured two 
weeks ago for a drop of blood, presents a small slough about a line in diameter, and 
when pressed exudes a drop of white pus-like matter. 

The seat of the first inoculation in the flank exudes a few drops of a red grumous 
fluid, and contains a yellowish white slough inclosed in a sac with thick bluish white 
wails* 
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TJie seat of the second inoculation, situated in front of the last and close to, the 
costal cartilages, presents an abscess with $ drachm of a whitish purulent fluid, and 
inclosed by thickened whitish fibroid walls. Immediately below this the muscular 
walls of the abdomen by the span of an inch long by half an inch broad have under- 
gone extensive thickening and fibroid degeneration* 

Superficial inguinal glands are deeply pigmented, presenting a dark blue tinge. 
Enlargement very slight/ 

The sullumharj gastric, and mesenteric glands are similarly pigmented The prescapular 
glands are deeply pigmented The prefharado glands congested, of a deep red color. 
The pharyngeal submaxillary glands pigmented. Mouth and pharynx normal. 

Stomach : Great curvature has the mucous membrane red and congested. 

Small intestine shows partial congestion. 

Caecum shows a number of sloughing ulcers. The sloughs are of a yellowish white 
color, and do not project much above the adjacent mucous membrane. 
Colon has fewer and smaller sloughs of the same general character. 
The ccecum and anterior part of the colon contain many whipworms (Tricocephalus 
dispar), 

Lungs normal or nearly so. The right is of a dark red color, from a congestion 
which is manifestly hypostatic and post-mortem. 
Bighi heart contains a small clot. Left heart empty. 
Spleen normal. 

Kidneys and Wolffian bodies congested and red. There a is great deficiency of fat 
throughout the body. 

Remarks on Pia No. 1. 

This pig came into my* possession as a sick animal, and was besides 
small and badly nourished. Fourteen days later, when it had been 
manifestly'improving for a week, it was inoculated by injecting under 
the skin a drachm of the fresh pulmonary exudate of a sick (swine plague) 
pig killed the same day at Horseheads. It seemed important to test 
the insusceptibility of the animal at this early stage of recovery, as the 
companion pig 3STo. 2 being now in a more advanced state of convales- 
cence (by about ten days), furnished the opportunity for a comparison. 
The immunity or insusceptibility acquired by swine that had passed 
through the disease and fully recovered we took for granted on the tes- 
timony of men of experience, so that the question with us, and which 
those pigs seemed to offer a chance of determining, was at how early a 
date after the attack could this immunity be counted on. 

In inoculating as stated, with such a large amount of the virulent 
liquid, we made the test one of the most severe possible, and one much 
more exacting than if we had simply placed the experimental pig in the 
same pen with a sick one, or inserted a single drop of the virulent 
liquid under the skin. In his experiments with anthrax, Chauveau has 
shown that the probability of a fatal result is far greater if the virus is 
introduced, as in this case, in a large quantity at a time, than after even 
a succession of inoculations of a limited amount. 

By a parity of reasoning, it is probable that the swine plague, which 
is presumed to be caused, like anthrax, by bacteridian infection, will 
show itself to be subject to the same laws of development and prophy- 
laxis, and therefore the sudden saturation of the blood with a drachm 
of virulent fluid was much more likely to bear down all protective oppo- 
sition than if the poison had gained access to the system through the 
natural channels as infinitesimal particles floating in the air, or as viru- 
lent liquids that might come in contact with any chance sore on the sur- 
face* 

The case JSTo- 1, which terminated unfavorably, clearly established two 
points : 1st. That the protection furnished to an animal by a first attack 
of the disease, even when that is contracted in the natural mannerj is 
not yet secured so long as the system is still suffering from the active 
effects of such first attack, 2d. That a very large dose of the virus of 
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swine plague manifestly acts on the system with greater potency than a 
small one. 

Both of these conclusions were still further strengthened by the results 
of a second inoculation practiced seventeen days after the firsthand 
while the system was still profoundly affected by the latter. The patient 
sank rapidly after the second inoculation, and died on the seventh day ? 
presenting at the necropsy the characteristic lesions of the plague, 

Large Berkshire Pig ? 2no. % 

Sent me from Mr. Frear's, June 9 ? 1880. from a herd that was infected 
with hog cholera by a purchase of some hogs from Xew Jersey. This 
pig has been sick but is recovering. This and Ko. 1 are the sole sur- 
vivors of the herd. On arrival it was still plump and hearty ? the main 
signs of disorder being an extra exudation from the skin and a very 
slight irregularity of the bowels. 



Date* 



1880. 
June 9 
10 
10 

11 

12 
13 
14 
.15 
10 
17 
18 
19 
SO 
21 
22 



24 

25 
i>6 
27 
28 
29 
29 

30 
30 
1 
S 
2 

a 

3 
4 
4 



July 



5 
C 
C 

7 
7 
B 
9 
9 
10 



10 

11 
11 

13 
13 
14 



Time. 



9 a, m... 

6p,m.,. 

9 a. in... 

M 

9 a. m . , . 

...do..., 

...do..., 
— do, ... 
....do.... 
....do.... 
....do.... 
....do. ... 
....do.... 
....do.... 

6.30 p.m. 



9 a m. 
do.. 



— do.. 
...do.. 
— do.. 

do.. 

6 p. in. 



9 a. m. 
6 p. m, 
9 a. ra. 



do. 

6 p. m 

9 a. m 

6 p. m 

9 a. m 

6 p. m 

9 a. iu 



6 p. m, 
9 a. m. 
6 p. m. 
9 a. in . 
6 p. m. 
9 a, m. 
...do.. 
6 p, m. 
9 a. uu 



6 p, m^. 
9 a, flu... 



0 p. m. 
9 a. m. 
...do.. 
>.„.do.. 



Body tem- 
perature. 



Remarks. 



0 F. 

104 

103. 5 

103.2 

304 

102 

102 

.1015 

101.5 

101.5 

101. 5 

107.5 

101. 5 

101.5 

101.5 

101.5 

m 



101. 5 

J 01. 5 

101.5 

103 

102 

.102. 5 

104 

103 

104 

102 

101.5 

103 

101. 5 

102 

101 

102 

103 

303 
101 

103. 7! 
103 
103 
101 
103 

104. 5 
103 



104.9 
104.9 

103 

104.75 

104 

103 



Bowels sligli tly irritable. 



Bo we« s set tied . Fed eh oris. 



Inoculated wiih diseased lung of pig killed atl 
u. m. the .same day at HorseheacU; j drachm 
of the liquid injected under the skin. 

Slight swelling iu seat of inoculation. 



| Swelling in seat of inoculation bard and U inch- 
i es iu diameter. 

; Inoculation swelling red ; its bristles shed, 
: A brasxtm 031 swelling, witii oozing of aermn, 
.Excellent appetite. 



Wound dry. Swelling less but very itchy. Skin 
harsh, scaly. 

Coughs. 

Coughs. Unctuous, blackish skin exudation. 



Inoculated Tutb peritoneal exudate from sick 
pig in Xorth Carolina: virus k**pt 8 days in 
vacuum tube and smells strongly of pig, but 
not fast id ; £ drachm hgeetcd hypodenmea-Hy, 

Swell nig where inoculated 7 hours after the in* 
jection. 
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Date* 



Time, 



Body tem- 
perature. 



Remarks, 



1880. 
July 15 
16 

17 
1? 
18 
18 
19 
19 
21 
22 
22 
23 
23 
24 
24 
25 
25 
26 

2(> 

27 

27 
28 
28 
29 
29 
SO 
30 
31 
31 

Aug, 1 
1 

2 
2 
3 
3 
4 
4 
5 

r> 

6 

G 

7 
7 
8 
8 
9 
9 
10 
30 
11 

it 

12 
12 
13 

n 
u 

14 
15 
15 
16 
10 
17 
17 
18 
.18 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 



6 p. ra. 
....do.. 



9 a. in.. 
6 p, in.. 
9 a. in-. 
6 p. m., 
9 a. m.. 
0 p. m. 
9 a. m. 
....do.. 
6 p. m. 
9 a. ra. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
0 p. in* 
9 a. m. 
6 p. m. 
9 a, in. 



Op. 
9 a. 
6 p. 
9 a, 
6 p. 
9 a. 
6 p. 
9 a* 
6 p. 
9 a. 
0 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
Op. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
Op. 
9 a. 
6 p. 
9 ft. 
Op. 
9 a. 
6 p. 
9 a. 

6 p. 

9 u. 

6p. 
9 a. 
Op. 
y a. 



in,, 
in., 
m.. 
■in., 
in.- 
m. . 
m.. 
m.. 
in., 
in., 
ra.. 
m.. 
m.. 
in., 
m.- 
m.. 
m.. 

in., 
in., 
ra.. 
m., 
m,. 
nu. 
ra.. 
m.. 
m.. 
in., 
m.. 
in,, 
m.. 

TU.- 

m.. 
m.. 
tn.. 
in.. 



Op. 
9 a. 
Op. 
9 a. 
Op. 
9 a. 
Op. 
9 a. 
6p. 
9 a. 
Op. 
9 a. 
Op. 
9 a. 
Op. 
9 a. 
Op. 
9 a. 
Op. 
9 a. 



in.. 

Hi.. 

in., 
in., 
tn.. 
in., 
m.. 
m.. 
:m.. 
m.. 
m.. 
m.. 
rn . . 
m.. 
m.. 
m.. 
m.« 
m.. 
in.. 



o P. 
103 
104 

301. 5 
101 
104. 4 
103. 75 
100. 5 
104 

102. 5 
104 
102 
101 

103. 75 
102. 25 
105 
103 

105.25 

103 

104 

102,25 



103 

10.1. 

103. 

.101 

103. 

102 

104 

102 

105 

102 

105 

102. 

103. 

101, 

103 

100 

103. 

101 

103 

102 

104 

101. 

103. 

101 

103 

105 

104, 

102 

104. 

102. 

103. 

102 

103, 

102. 

103. 

102. 



102.5 
100. f> 
103. 25 
100 
103. 5 
101 
104 
102. 5 
f03. 5 
102, 25 
103 
102 

102. 75 

102. 75' 

103 

102 

104 

102 

104 

10JM 



Looks hearty. Only slight swelling where last 
inoculated. Skin scurvy, itchy. 



After supper. 
Do. 



Liquids taken from inoculation swelling, 
inicf ototopic drawing, tig. 4. 



See 



Had several fits of coughing, 



Weather set in colct 
Cold and wet. 

Do. 

Do. 



Purges. 



Tm from inoculation swelling has rods (bacillus) 

without motion. 
Inoculated on No. 3, 
Cold and .showery, 

Cold and dry. 

Cold. 

Cold, threatening. 
"Wet and warm. 
Wet— warm. 
Warm— muggy. 
Clear. 



9* 
I 

24 
25 
25 
26 
26 
27 
27 
28 
28 
29 
29 
30 
30 
31 
31 
2 

2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 

10 
10 
IS 

19 
19 

20 
20 
21 
21 
22 
22 
93 
23 
54 
24 
25 
25 
26 
26 
27 
27 
28 
28 
29 
29 
31 
31 
1 
1 
2 
2 
3 
3 

4 
4 

5 
5 
6 
6 
7 
7 
8 
8 
9 
9 
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Time. 



6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a, 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 

6 p. 
9 a. 
6 p. 
9 a. 
6p, 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
6 p. 



nr.. 
m.. 
m.. 
m». 
m.. 
m.- 
m.- 
m-. 
m., 
m.. 
m.. 
m.. 
m.. 
m«. 



m., 
nu, 
m. 
m„ 
m*. 
m., 
nu 
m. 
m. 
m. 
m- 
m. 
m. 
m. 
m. 
m. 
m. 
m. 



9 a. 
Op, 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
J p. 
9 a. 
6p. 
9 a. 
6p. 
9 a, 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
(9 a. 
6 p. 

9 a. 
6 p. 
9 a, 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a, 
6 p, 
9 a. 
6 p. 



m 

m ■ 

m 

in 

m... 

m 

ni 

m 

m 

m 

m 

in 

m 

m, 

in 

m - 

m 

m 

m 

ni 

m 

m 

m 

m 

m 

m 

in 

m 

m 



m. 

ra. 
m. 
m. 
Ea- 
rn, 
m. 
m. 
m. 
in. 
ni. 



Body tem- 
perature. 



104 

102 

102. 5 

101.75 

302. 75 

102 

102.75 

102.5 

104.75 

102.75 

104 

102. 5 

104 

102 

108. 5 

102. 25 | 



Remarks. 



103. 

102 

103 

102. 

103. 

.102 

102. 

102 

102. 

102. 

103 

102 

103 

102 

103. 

102. 

102. 

104 



25 



75 



103 

104 

102. 

104. 

102 

103 

101 

102 

3.01. 

.102 

301. 

302 

100. 

102. 

100 

102 

100. 

302 

100 

300 

100. 

303. 

100 

301 

100. 

101 

101 

303 

102. 

104 



102 
103 
100 
101 
100 
301 
100 
100 

300. 05 
101.75 
101 

30L 75 



Inoculated with virus from sick pig in North 
Carolina; kept three days in wheat bran. 



Slight swelling wbere inoculated, 



Dull. Has purged and been irritable during the 
last week. Inoculated right ear with drop of 
virus, partly septic, from Camden, K J. 



SHght swelling wbere inoculated. 



Slight oozing where last inoculated. 
Feeds less tban before inoculation. 



Appetite fails. 

| Black circular spots inside the thighs; leave 
' nliglit abrasions where scraped off. 
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Bate. 



Time. 



Nov, 



10 
10 
II 

II 
12 
12 
13 
33 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
25 
25 
26 
26 
27 
27 
28 
28 
20 
29 
30 
30 
31 
31 
1 
1 
2 

I 

3 
4 
4 

5 
5 
6 
6 
7 
7 
8 
8 
0 

10 

10 

II 
a 

12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 



9 a. m 

6 p. m 

9 a. m.,..,. 

t> p. m 

0 a, in - 

6 p. m 

0 a. m 

6 p. m- — 
9 a. m — - 

6 p. m 

0 a. m 

(5 i). m 

9 a. m 

6 p. m 

9 a. m-.--| 

6 p. m 

9 a. in 

6 p. m 

9 a. m 

6p,ra 

9 a. m.«... 

6 p. m 

9 a. m. w -.. 

6 p. in 

9 a. bi 

6 p. m 

9 a* m 

6 p, m 

9 a. m 

6 p. m 

9 a. m 

6 p. m 

9 a. m 

6 p. m 

9 a. m 

6 p.m 

9 a. in..... 

6 p, m 

9 a. m..... 

6 p. m 

9 a. in..., 

6 p. na 

9 a, m 

6 p. m — 
9 a. m... v 
6 p, m. — . 
9 a. m — 

9 a. in.... 
6 p. m>«. 

0 a. m 

6 p. m — 
9 a. m — 
6 p. m.... 
9 a. m — 
6 p. m,... 
9 a. m — 
6 p. m — 
9 a- m.„.- 

6 p. in 

9 a* iu 

p. m 

a. m 

p. m.... 
m — 

p. m 

a. m 

p. m.-.. 
a. in. ... 

6 p, m 

9 a. ra 

6 p. m. ... 
9 a. ni.*.. 
6 p. m .... 
9 a* ra . , , * 

8 p. m..-. 

9 a. m — 
6 p in — 
9 a. in..*. 



Body tem- 
perature. 



Remarks. 



101 
102. 5 
100 
10.1 
100 
100 

99 

99.5 
100 
101 
102 
102 
100 
101 
100 
100 

99.5 
100 
100 
100 

99 

99.5 
100 
101 
100 
100.5 
100 

100. 75 

101 

101 

100 

101 

101 

101 

101 

103,75 
100 
100 
100 

100.25 
100 
101 
99.5 
100 
99 
100 

99 
100 

99.5 
100.5 
100 
101 
100 
100,5 
100 
100 

99.5 
100 
100 
100.5 
100.5 
101 
100 
100.5 

99.5 
100 

99 
100 

98.5 

99.75 

98 

98 

97 

98 

95 

95 

95 

98 

85 



Ravenous 



Costive. 



Medicine lias opened bo wel& 



Veryeoid* Feeds very poorly. 
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Date. 



1880. 
Not. J 8 
19 
19 
20 
20 
21 
21 
22 
22 
23 
2.3 
24 



6 p.m. 
9 a. m . 
6 p.m. 
9 a. m . 
6 p. m . 
9 a. ra . 
6 p. xn. 
9 a. m. 
6 p. m. 
9 a. m . 
6 p. ru. 
Noon.. 



Time. 



Body- tem- 
perature 



Remarks, 



98 
95 

m 



Found dead. 



Large Berkshire Pig, No. 2. 



Before his death, on the morning of November 24, this pig manifested symptoms 
of acute delirium, screaming in the most violent manner when approached, and at- 
tempting to bite. The eyes were congested and the muscular control very imperfect, 
the animal lying on its side and struggling. 

The body is well nourished and the subcutaneous fat is in many places one inch to 
one inch and a half thick, 

The skin has dark brown spots of the usual exudate, but no well marked purple 
patches. The tips of the ears are stiff, as if they had been bloodless and frozen be- 
fore death, 

Tongue and pharynx natural; the latter contains some white, tenacious, stringy 
mucus. 

Guttural lymphatic glands 'moderately pigmen ted, and of a darkish gray. 
Lungs healthy. The right lung is the seat of hypostatic congestion, evidently post- 
mortem. 
Heart normal. 

Stomach full, with its contents baked and closely adherent to the raucous membrane 
as if the organ had been inactive and digestion suspended for some time. The acidity 
of the contents is strongly marked. The gastric mucous membrane has bright red 
spots from one to two lines in diameter, especially on the great curvature and near 
the pylorus, but no distinct abrasions or ulcers. 

Small intestines empty ; slightly congested ; what little ingesta is present is abnor- 
mally dry and adherent to the mucous membrane. At the commencement of the du- 
odenum is a dark green mass of biliary matter, solid in consistency, but not dry. 

Large intestines : Caecum filled with hard, round pellets, firmly adherent to the mu- 
cous membrane, which is black on the surface, but not thickened, corrugated, nor 
ulcerated. 

Colon in its anterior part has its contents somewhat softer and more natural. These 
are not formed into balls. Evidently this viscus has been recently functionally act- 
ive, while the caecum has been quite torpid or struck with atomy. 

The terminal part of the colon and the rectum have firmer contents formed into 
balls, but not firmly adherent to the mucous membrane as in the caecum. Spots of 
congestion appear along the whole length of the large intestine, but no thickening, 
corrugation, ulceration, nor other sign of long-continued disease. 

The mesenteric and sutlumhar lymphatic glands are of a pale brownish yellow hue, nei- 
ther enlarged nor visibly pigmented. 

Liver soft, rather friable, and of a dark purple brown. 

The gall-bladder is full of a liquid bile of a dark green color, 

Spleen full, well developed, and not excessively gorged with blood, 

Kidneys normal. 

Brain: Coverings deeply congested, especially at the base, but with little or no ex- 
udation. The gray matter of the brain seems abnormally red, and the puncta vascu- 
losa are numerous and well marked. No indication of softening could be detected. 

REMARKS. 

Although this pig finally died of phrenites, it ft s case is one of deep in- 
terest in eoneetion with the swine plague* It had contracted the plague 
before comigg iatp my possession r &nd was already recovering when 
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$mt to me. For five months and a half I kept it exposed to the con- 
tagion of hog cholera, first by a cohabitation for six weeks with a 
* sick and dying pig ? then by continual confinement in the infected pen, and 
finally by four successive inoculations with the most potent virus I 
could obtain. Counting an exposure of a fortnight in the original dis- 
eased herd before he came into my hands, this pig was constantly exposed 
to the infection in a concentrated form for a period of six months. Of 
the inoculations in the course of this experiment, the two first were of a 
l?i*ge and therefore specially dangerous amount of the virulent fluid in- 
jected under the skin; the third- was a similar injection of ttfe liquid 
virus which had been cultivated in wheat bran — a cultivation which, in 
my former experiments upon unprotected pigs, has always acted with 
deadly effect ; and the fourth and last inoculation was with a slightly 
septic liquid, so that the pig was subjected to the risk of septicaemia as 
well as the genuine swine plague. 

Ghauveau has shown, as already stated, that in the related bacterid- 
ian disease, anthrax, while an animal can be protected by a first attack 
against the effects of an ordinary exposure to infection, and against in- 
oculation with small quantities of the virus, that this immunity does not 
usually stand the test of a subcutaneous injection with a large amount 
of the liquid virus, Chauveau's experiments are so conclusive that they 
may be quoted : 

1st. In a first series of experiments he made several small punctures on the inside 
of the ear with the point of a lancet charged with the virus. In this manner but a 
minimum quantity of virus was introduced. Six robust European sheep inoculated 
in this way all perished, whereas seven Algerian sheep showed not the slightest ill 
results from the operation. 

2d. A second lot of four Algerian sheep were inoculated in the ear by a lancet 
charged with the fresh pulp of glands extremely rich in bacteria, and at the same 
time by injection under the skin of the thigh of a cultivated liquid rich in the laoiilus 
anthracis. Three days later they were again inoculated by the hypodermic injection 
of five or six drops of a similar infecting cultivation liquid* Three of those subjects 
beanie distinctly though slightly ill. The fonrth, a pregnant ewe, died early on the 
seventh day after the first inoculation. 

3d. The third lot consisted of .eight sheep (four ewes and their lambs). They were 
inoculated with a cultivation liquid very rich in the spores and mycelium of baeillys 
anthracis, to which was added the liquid extracted from diseased lymphatic glands, 
and literally saturated with bacillus rods. It was injected under the skin of the ears 
in doses of live or six drops for the ewes and three or four for the lambs. One lamb 
showed no symptom of illness, but all the others suffered considerably, and one ewe 
died of anthrax eight days after the inoculation. 

4th. A fourth lot, eight animals, Avere each inoculated by injecting under the skin a 
cubic centimeter of a cultivation liquid rich in anthrax spores, mixed with gland 
juices rich in anthrax bacilli, and the remaining eight with half the amount of the 
same fluid. Of these, six died of anthrax, but only one of the six belonged to the eight 
that had been inoculated with the small dose. The others suffered from slight dull- 
ness and inappctense, but this speedily passed, and all were fully restored to health by 
the sixth day. 

5th. At the same time that the second lot were subjected to experiment, Chauveau 
submitted to the same test the seven survivors of the first experiment. It caused a 
slight indisposition only. A third time he inoculated these seven in the same way as 
the third lot, and produced again hut slight illness. 

This shows conclusively that animals which are proof against an 
ordinary dose of the anthrax poison are still unable to resist a much 
larger dose or a succession of large doses. If we add to this that in 
chicken cholera (and the bacteridian diseases) Pasteur has found that 
the dilution of the virus can be so conducted as to produce a mild in 
place of a fatal form of the affection, it is altogether reasonable to sup- 
pose that in a third bacteridian disease, as swine plague is supposed to 
be^the same should hold equally true. 

Wemay assume that this pig was fortified against asecond attaokof iM 
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disease by Ms first illness while with Mr. Frear, since a second attack, 
during the same season, at least rarely occurs by reason of exposure to 
infection. In farther proof of this we have the three inoculations with 
a large amount of virulent liquid, and a fourth with a mpre limited 
quantity, yet at no time did he show anything more than a slight indis- 
position, and he survived the last inoculation sixty-^seven days, and 
finally died in fine condition from an accidental illness, for before 
death he showed mainly torpor of the liver and bowels, and finally, in 
connec^on with the sudden onset of extremely cold weather, congestion 
of the brain and delirium. The post-mortem appearances did not present 
the lesions of swine plague j the lymphatic glands were not enlarged 
nor pigmented (a very slight discoloration of the guttural excepted) ; 
the skin had none of the usual purple or leaden congestion and the 
bowels showed no thickening, corrugation, erosions, nor ulcers. That 
the system had suffered from the action of the disease and the effects 
of the succession of test inoculations, added to the constant exposure in 
the infected pen, is strongly probable, and with the onset of winter the 
digestion became languid, the bowels torpid, and the final cold period 
wMch set in about November 15, and during which the temperature 
reached zero, brought about congestion of the brain and the fatal result. 

We may assume from this case that the protection furnished by a first 
attack of hog cholera is relative and not absolute ; that the system suf- 
fers permanently from such first attack, and even from successive ex- 
posures and inoculations, so that, although proof against any ordinary 
exposure to hog cholera, it is impaired in vigor, and iter a time at least 
is more rather than less easily affected by other diseases ; and, therefore, 
that animals so treated require increased protection against the weather 
or other health depressing conditions. 

• Poland China Pia, No. 3. 

This was a small unthrifty pig, the smallest of the litter, and the sole 
survivor, all the others having died of a disease supposed to have been 
hog cholera. It suffered besides from a nervous trouble and carried its 
head to one side and the neck partly twisted, so that one eye looked 
upward* It was also terribly infested with lie© (Hamatopinw euis). 
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1880. 
July 12 
13 
14 
15 
1C 
17 
17 
18 
IS 



Time. 



9 a. m. 
— do „ 
-..do-, 
6 p, m. 
.- do .. 
0 a. m, 
6 p. m. 
S) a.jn. 
Noon.. 



Body tem- 
perature. 



102. 75 
102 

09,75 
103 

99 

100.5 
99.5 
100 



Kemarka, 



Purges. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Dying; breathing in gasps, 
Dead. 



Post-mortem examination, July 19, 1880. 

The day hieing cold thobodjr was left till next day (Monday), at i which time it 
showed few traces of, decomposition. The body was considerably emaciated, the skin 
thin and bloodless, without observable petechia, and with little of the black exuda- 
tion. Blood dropped from the nostrils. There was no swelling or dough in the seat 
of inoculation. 

The Mood formed a loose clot. 

The inguinal glands were small and nearly natural, 

The prethoracic and. guttural lympliatic glmds were pigmented of a dark gray eolegc. 
The right lung was deeply reddened and gorged with blood, evidently a hypostatic 
congestion, and mostly post-mortem. 
The left lung natural. 

The aortic lymphatic glands were congested of a very deep red. 

Stomach : The mucous membrane on the great curvature was of a deep red, with 
several black spots on blood extravasation, from one-half to one line in diameter, on 
the margins of the fold* 

Spleen and Uoer seamed normal. 

intestines : Slightly congested. No ulcers were detected. 

The mesenteric glands were enlarged, and, like the aortic, of a deep red color. 



REMARKS. 

The death of this pig serves to corroborate the conclusions deduced 
&om the results in No. 1, that the introduction of new virus into a sys- 
tem at the time under the influence of swine-plague only serves to 
hasten a fatal result. It affords strong presumptive evidence that a 
first attack is only protection against a second, if the active effects of 
the first illness have completely subsided and convalescence completed. 

Larg-e White Pig, Uo. 4. 

This pig was only four weeks old, it having been found difficult at the 
time to. procure subjects of a more suitable age. Together with its 
fellow, it suffered seriously from the sudden change from the milk of its 
dam to other food, and from the complaint. 
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Remarks. 



Bowels loose. 
Purging. 

Do. 
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Inoculated with peritoneal exudation from Notth 
Carolina ; kept in vacuum tube for tight day*. 
See microscopic drawing, Fig. 6. 



Fwces t'ujtid. 



Anus tender: thermometer perhaps uot long 
euough inserted. 

Rectum irritable and contracted. 
Do. 
Do. 
Do. 

Skin and bristles harsh. 



Skin Uarsb, itchy. 



Weather very cold. 
Cold and wot. 

Do. 
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Placed in poo with convalescent pig. No. 2. 



Returned to its former pen. 
Inoculated with dried virus, sent on quill from 
North Carolina, July 2. 



Weather oold, showery ; slight swelling where 
lftstlnoculftted. * 
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Cold, dry, 
Cold. 

Wet, warm. 
Warm, wet. 
Warm, mnggy. 



Cold, wet* 



Inoculated with matter from North Carolina, 
that had heeu cultivated three days in wheat 



Inoculated with virus from Hew Jersey, sent in 
liquid form and elighfcly pntricL 



Will not -rise : has convulsive jerking*, 
Found dead this morning. 
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rOST-MOJRTEM EXAMINATION. 

Dissection made on the forenoon of September 29, 

Condition of body Emaciated, skin thin, bloodless, deficient in subcutaneous fat, 
;md covered with much dark scurf. Dark purple blotches appear on the ears, sub- 
maxillary space, neck, breast, abdomen, and inner sides of the limbs, treasure causes 
the momentary disappearance of each plaque, but leaves a number of , ineffaceable 
purple points. There arc hard subcutaneous swellings in the seat of the successive 
inoculations. One of these in the right flank has an outer layer of a dark blue fibroid 
appearance, within which is a firm layer of a dirty yellow aspect, and in the center a 
brownish-white creamy liquid, The latter appears to have resulted from the breaking 
down of the primary hard induration, while the inner yellow layer of the wall is in 
progress towards such disintegration. The liquid, when placed under the microscope 
with a magnifying power of diameters, shows the object figured in microscopic 
drawing, Fig, 7, none of them magnifying automatic movements* 

The lymphatic glands, superficial, inguinal, and pharyngeal, were of a deep red; the 
internal, inguinal, and svblumhar pigmented of a dark gray. 

The tonsils contain yellowish cheesy products distending their follicles. 

The lungs are natural, the kidneys sound; spleen normal. 

The liver has, at intervals, purple plaques and patches. The We is glutinous, of a 
dark orange-green color. The common bile duet is blocked by a large worm (Xttmris 
svilla), twelve inches long and bent upon itself. The bile duct leading into the right 
3 obe contains a smaller ascaris: 

Stomach : — The mucous membrane on the great curvature is of a deep brownish-red, 
more or loss mottled. At intervals are minute depressions as \f from dilated glands 
or loss of substance. Close in front of the pylorus are several ulcers, with bright yel- 
low base and ragged nou -projecting edges, surrounded by a pink areola.. These are 
mostly under a line in diameter, but one has an extent of an inch and a half by one- 
sixth of an inch, evidently caused by the confluence of several smaller ones. 

The small intestines and mesentery are deeply congested throughout. The ilium is 
filled with dark liquid blood, and its mucous membrane is much thickened and soft- 
ened. (See Plato L) A portion of the ilium is greatly distended by asearides, and an 
adjacent portion has become invagiuated to the extent of two inches into the end of 
the dilated portion, completely bloc-king its channel. (See Plato II.) 

The large intestines are congested, and 'at intervals blood has been effused into their 
lumen. 

The bowels contain twenty-four asearides, varying in length from nine inches to a 
foot. The cmcum and colon contain a few whip-worms (Trieoeeplialm dispar). 

REMARKS. 

This pi g had a specially hard experience, having been removed from 
its dam at an early age and at once subjected to anew, unwonted diet 
and the action of the swine plague. As judged by the final result, it 
appears to show that the virus, as modified by cultivation in egg albu- 
men, is no protection against a subsequent inoculation with a large 
amount of the native virus, or that which has had its potency increased 
by cultivation in wheat bran. Yet, the early results were quite en- 
couraging. The subject successfully resisted* an inoculation with the 
virulent peritoneal exudate, though made only seven, days after the first 
with a cultivation in egg albumen j also exposure to an infected pen, and 
inoculated from a quill smeared with the dried virus, and only perished 
forty -six days after, and when it had been, reinoculated two more times 
with a drachm of a cultivation of the virus in bran, and two weeks later 
with a drachm of slightly putrid virus from a bad ease of the plague. 
The question of using this septic virus was a delicate one, but consider- 
ing that 1 could rarely secure fresh virus from sources outside my own 
experiments, and as hogs kept in the usual way must be constantly 
shbjeetcd to the risk of septic infection from sores on their bodies, I de- 
cided touput this to the teat. The fatal result arrived after the use of 
three large injections of virulent matter, which I have since learned are 
often sufficient to overcome the power of resistance acquired from a first 
attack, and which are therefore to be avoided in future experiments. 
Another important point is that in this case the direct cause of death 
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was the invagination of the intestine, and as this was a mere accidental 
result of tho4mtation of the bowels, it is possible that but for this the 
1 k\ t lent might have survi ved even the later and more severe inoculations. 

Small White Pig, No. 5, 

This pig was from the same litter with No, 4, and had all its disad- 
v an tages, together with the fact of its smaller size and somewhat less 
thrift. 
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croscopic Drawings, Fig. 6.) 



Skin coveted with a black, greasy exudation, 
and Jtcby. 



Keotum has been irritable and contracted for 

several days. 
Skin covered with a black exndationj bristles 

harsh. 



Q. 

o 

£ 

3 
4 
4 
5 
5 
0 
0 
7 
7 

a 

8 
9 
9 
10 
10 
11 
11 
12 
22 
13 

13 
14 
14 
15 

15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
25 
25 
26 
2G 
27 
27 
28 
28 
29 
29 
30 
30 
31 
31 
2 
2 
3 

3 
4 
4 

r, 

6 
6 
6 
7 
7 
8 
8 



REPORT OF THE COMMISSIONER OF AGRICULTURE. 



Small White Pig, No, 5— Continued. 



Time. 



6 p, 
9 a. 
«p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6p, 
9 a, 
0 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a, 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 



TO. 

ra . 
m. 
in . 
m. 

Til . 
111. 

in - 
ra- 
in „ 
in. 
m . 
ra. 
m . 
ra. 
m „ 
m. 
in . 
m. 
in . 

TO. 

in « 



6 p. TO. 
9 a. m , 
6 p. ra. 
9a.m. 



6 p. 
9 a. 

«P- 
9 a. 

6 p. 

9 a. 
6 p. 
9 a. 
6p, 
9 a, 
6 p. 
9 a. 
6 p. 
9 a. 
a p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 

(5 p. 
9 a. 
Op. 
9 a. 
6 p. 
9 a. 
Op. 
9 a. 
Op. 
9 a, 



TO. 
TO . 

m. 
in . 

TO. 

m . 

m. 
m . 

TO. 

m - 

ra. 
m. 
m. 
to . 

TO. 
TO . 
TO. 

in . 

TO . 

in. 

TO . 
TO. 

ra . 
m. 
to . 
m. 
m . 

TO- 
TO . 

m. 

m, 

TO. 

m. 

TO. 
TO 



6 p. TO.. 

9a. in.. 
6 p, to. - 
9 a. to 
0 to , . 
0 a.m.. 
6 p. ra... 
9 a. in 
6 p. to. . 
9 a. ra 
6 p. to., . 



Body tern- : 
perature. i 



lie marks. 



103 
101 
101. 
101 
102. 
100 
102. 
102 
104. 
99. 
104 
101 
1.04. 
103 
104. 
100. 
104. 
103. 
103. 
103. 
303. 
100 



103.75 
102. 5 
103. 75 
102 



102 
100 
103. 

99 
102. 
103 
102. 
103 
103. 
102 
' 103. 
103 
103. 
101. 
104 
102 
104. 
303. 
304 
301. 
301. 
301 
102 
101. 
103. 
102 
103 
101 
102. 
101 
102. 
101 
102. 
101 
103 
302. 



5 



104 
1.02 
304. 5 
102 
103. 25 
302 

103.75 
101.5 
103.5 
102 
103. 



i Set m cold. 
; Cold and wet. 
! Do. 
Do. 
Do. 



Placed in In Tec ted pen with [No. 2. 



Jleturneu to its former pen. 

Inoculated with dried virus on qmll sent from 
"North Carolina, July 2, Also, with 1 drachm 
of infusion of decomposing maize, the latter 
hypodermically. 



Weather cold, showery. Swelling an. inch in 
diameter where inoculated with the cox-a solu- 
tion. 

Cold, dry. 

Cold. 

Cold, threatening. 



"Warm, wet. 
Muggy, warm. 
Clear. 

Hot, 



Cold, wet 



Inoculated with virus cultivation in wheat-bran 
1 drachm of infusion injected under the skin* 



to \ 



laVlSTIQATION OF 

Small White Pig, 



SWINE PLAGUE. 

No, 5~G'ontinued. 
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Date. 



1880. 
*8ept.* 9 
0 
10 
10 
18 



19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
25 
25 
2(5 
2« 
27 
27 
28 
28 
29 
29 
30 
30 
.1 
1 



Oofc. 



Time. 



9a.m. 
6 p. m. 
9a.m. 
6 p, m. 
... do.. 



0 a. m . 
6 x>- to. 
9 it, in . 

p. m. 
9 a. in . 
(i p. nu 
i) a in „ 
0 p. m. 
0 a, m , 
C p. m. 
9 a, in . 
0 p. m. 
0 a. in 
0 p. ni. 
9 a. m . 
(i p. m„ 
0 a. m . 
6 p. m. 
9 a. m . 
6 p. in. 
0 a. i n . 
0 p.m., 
9 a, m . , 
0 p. m., 
9 a. m . , 
6p, nr.. 



Body tem- 
perature. 



101 
103. 5 
101. 75 
103 
102 



101 

102.25 

101.5 

102 

10L 75 

103 

101.5 

102 

101.5 

J 02. 5 

100 

101. 

101 

101 

100 

101 

101 

101. 5 

101 

102 

101 

101. 5 

00 
100 

m 
oo 



Remarks, 



Inoculated with virulent peritoneal exudation 
slightly putrid. One drachm injected under 
the »kin. 



Died tMs morning. 



r0ST-MORTHM K XAMI.VAT ION, OCTOUEK AKTKI^OON. 

Bwly lmaiyomaciatort.8khi thin and bloodless, bhmh discoloration beneath the 
broaab~bono and on the hooks. 

! Jngimwl lymphatic glands enlarged (especially the eigh th) and pigmented. Sublumbar 
>^aUegto* uot lunoh affected. Gnmrat lymphatic glL<l* coasted LSaE 
.red. / lymphatic gland pigmented gray. Abscess in the right Hank in the seat 

lot the ln«t inoculation, with fetid content!. * ° Wt<it 

Thy ro\<l body enlarged* 

ioU^Jta^ lobulefcfces of a dark red (almost black) color. The anterior 

ia£S consolidated, and a section bIiows a deep red snr- 

Miliary tuhvrvh. (See Mute IJT, Fi#, t) 
Ziwr largo, black, very Htfffc and friable. 
Spleen normal. 

Btowwh omttntna a fair amount of iagesta and the mucous membrane coverlid tlia 
CplSfr tliiekenin, with dark biUS^SSi^ 

Small inhtitiiw is almost empty, but little altered 

With i od points at, in ■ rv In. 1); eotitams many whipworm* ( 2V«wc«/wf/w iispar) wit! 
their lieacls bum»\v«Ml in the iHU4JOU8m«mt»mno. i>«»w«aii 
The kidneys iu u normal. 

fcBMATMCS. 

This pig, though originally young and weak, and though subjected to 
a severe change of regimen at the commencement of the experiments 
.SiirviTed three successive inoculations and only succumbed in (ho end 
•tinder the excessive hypodermic injections of infusion of virulent wheat 
ttmm and ot slightly putrid virus. It failed in flesh from the first, a 
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fact whick may be largely accounted for by the pulmonary tuberculosis 
lbuiid after death. At the same time it is not impossible that this was 
a recent development from the last inoculation with semi-putrid mat- 
ter, as happened repeatedly to Burdon-Sanclerson in his experiments on 
Septicemia. 

The case seems to show that while a cultivation of the virus in acid 
urine may protect against a moderate exposure to infection, it is power- 
less to prevent untoward results in case of large injections of specially 
virulent matter, and above all if to such matter the septic poison is 
added. 

Berkshire Pig No, 6. 



Date. 



L880. 
July 10 



30 
3 J 

n 
12 
13 
14 
35 
10 
17 
17 

:ts 

18 
19 

^\) 

21 
22 
22 
23 
23 
24 
24 
25 
25 
20 
20 
27 
27 
28 
28 
29 
29 
30 
80 
81 
31 

1 

1 

2 

2 



Aug. 



C 

7' 
7 
8 
8 
9 
0 

10 

10 

11 

11 



Time. 



10 a. m. 



7 p. m. 
9. a. m. 
G p. m. 
9 a. ?n, 

rto.. 

...do.. 
C p. m. 
.do. 



9 a. m... 
6 p. in... 
9 a. in... 
Gp. m... 
9 a. iu.-. 
G p. m... 
9 a. m.„. 

....do 

6 p. m... 
9 a. in... 
G p. m... 
9 a. m . . * 
6 p. m... 
U a. m . . . 

0 p. IB,.. 
9 a. m.«. 
6 p. m..„ 
9 a. in... 

6 p. UK.. 

9 a. in... 
0 p. m. . . 

9 a . io 

G p. m... 
9 a. in... 



G p. in... 
9 a. ilk.. 
6 p. in... 
9 a.4n... 
G p. m... 
9 a. m... 
C p. m... 
9 a. in... 
G p, m..- 
9 a. in... 
G p; Dl... 

9 a. m... 
6 p. m^.. 
9 a. m... 



6 p. m. 
9 a. m. 
6 p. m. 
9 a. in. 
6 p. m. 
9 a. m. 
0 p. m. 
9 a. m. 
G p. m . 
9 a. in. 
C p. m. 



Body tem- 
perature. 



oF. 



105. 

io;j 

102. 
102 
10.1. 
104. 
105 
301. 
301 
102 
303. 
102. 
103. 
102 
303. 
102 
102 
1.02. 
101 
103 
103 
303 
101 
102 
102. 
105 
102 
102. 
102 
104 
102. 

ioa 

101. 
104 
100. 
104. 
102 
303 
102. 
103. 
301 
103 
101 
102. 
101. 



103. 
101 
103 

101 
104 
102 
104 
99. 
104 
101 
103 



[Remarks. 



-j Inoculated with virulent peritoneal exudation of 
| nick pi^ sent from JSovth Carolina, in a vaeu- 
! tun tube whi oh has been open 30 hours. Strong 
1 odor of hog, but not puirid. 



2 J Swelling hi seat of inoculation. 

! 

5 I Purge*. Dejection iVeteO. 



75 



Rectum irritable, contracted. 

Rectum irritable, contracted. 

Rectum irritable, contracted* 
Do. 
I)o. 
Do. 
Do. 

75 
25 
75 

5 



Sot in cold weather. 
Cold and wet. 

Do. 

Do. 

Do. 



Inoculated with cultivation of th& virus in in Ilk 
-which was seeded with the virus July 29, 
and lias stood in a cold room. One drachm in- 
jected. 

Swelling in seat of inoculation. 
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i 



17 

IK 
II) 



Hi i 0 p. in..,.. 

9 a. ui 

0 p. in..,.. 
0 a. in...,, 
fi p. m 

0 31. Hi 

0 p. 11) 

1* a. tn 

20 i 0 p. m 

"1 ; » a. uj 

2.1 i 0 p. in 

0 a, in 

0 p. m 

0 a. in , 

0 p. in 

9 it m 

(> p. lu ...» . 

0 a. m 

C p. fa..*... 
9 a. m..... 

« p. iu 

9 a. m 

B p, iw 

28 J) a. m. 
28 
till 
20 
»0 

:io 
:u 
:n 



*j2 

:m 

21 
25 
25 
20 
2t* 
27 

4)W 



« p. ?u.. 
0 fU lu... 
« p.m.* 
9 a. nu. 
0 p. m., 
9 a. m.. 
0 p. in. . 
9 a. in.. 
0 p. m.. 
9 a. m.. 



8 

9 

0 

JO 

to 

18 



19 
19 
20 
20 
21 

n 

22 

22 

23 
2» 
2* 
24 



0 p. m. 
9 a. m. 
6 p. m - 
9 a. m. 
0 p. m. 
9 ». tu. 
0 p. ut, 
9 ft. rn. 
0 p. m . 
9 it. m,, 
0 p. m., 
9 it. m.. 
f> p. ui,, 
9 a. m„ 
0 p. m., 



9 a, m. 
0 p. m. 
9 m« 
0 p, xn, 
9 a, m. 
0 p. m, 
9 a, in- 
0 p. m.. 
9 a. tiu. 
0 p. xru. 
9 a, nu. 
0 p. m.. 
9 *. m.. 



Bwly ten i* 
pernio re. 



lot 
io:;. 5 

101 

m 

J 01 
10K 
.101. .0 
10:>. r> 
1*1.' 75 
103. 5 
302. 5 
102.75 
101.25 
102. 75 

102. 5 
W>, 
301 
101 

103, 5 
102 
.102,5 

uar» 

102,5 
104 
101 
101. 5 

.102 

101. 75 

io:$ 

101.5 
ion 

103.75 
103 

101.75 
10.1 

101. 5 

102. 5 
101.5 

tor* 

J01.25 
102. 75 
102 



104.5 

102. 5 
104,75 
102 

ii»:i 

102 

103. 5 
102. 25 

\m 

102 

itas 

102.25 
108. 25 
102 
M\ 
103 



302 

302.5 
3 Oil* 5 

102. 5 

103. 75 
102. 25 
103.75 
102 
102,5 
102 
Utt 
101 



Kcmarks. 



[ Placed in infected pen with No. 2. 
I IU- moved to old pen. 



Cold, showery, 
Cold, dry. 

Colli. 

Cold, threatening. 

Warm, rain. 

Warm, rain. Coughs. 

Muggy, 

Clear, 

Hot. 
Hot 



Cold, wet. 



Inoculated by hypodermic injection of on© 
drachm of intusimi of bran, moculakU with 

vfrus throe day* before* 



Hot. 

Thunderstorm. 
Cooler. 



liaa been very sick for iheptttft week, but aeotua 
improving, though purging. Inoculated with 
virulent peritonea I exudation from aiek pig in 
iNow Jersey, sent a$ a liquid and alt irbUy pu- 
trid. rf 



Doll. Skin very unthrifty; scurfy. 

Is stiff behind and very Itmie m the near hind leg. 



Very dull. Crouobea with. back raised, scours, 
tivavH liquid with solid Heating par tioie*. Bee« 
turn irritable, contracted. 
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Bate. 



1880. 
Sept 25 
26 
26 
27 



Time. 



! Body tem- 
! perature. 



Oct. 



7 
7 
8 
8 
9 
9 
10 
10 

a 
n 

12 
12 
13 

13 

14 
14 

15 
15 
16 
lfl 
17 
17 
18 
IX 
li> 



6 p. i 
9 a. i 
6 p. i 
9 a. i 
0 p. i 
9 a. i 
C p. l 
9 a. i 
6 p. i 
9 a. I 
I! p. i 
9 a. i 
C p. i 
9 a. i 
6 p. i 
9 a. i 
6 p. i 
9 a. i 
6 p. i 
9 a. i 
6 p. i 
9 a. r 
6 p. r 
9 a. t 
6 p. i 
9 a. i 
6 p. i 
9 a. i 
6 p. i 
0 a. t 
6 p. r 
9 a. i 
0 p. 1 
9 a. n 
6 p. I 
9 a. z 
6 p. z 
9 a. n 
6 p. i 
9 a. n 
6 p. r 
9 a. ii 
0 p. n 
9 a. i 
0 p. i 
9 a. i 

« p. T 



102. 
101 

102 
101. 
103 
101 
102. 
102 
103. 
102 
103 
102. 
103. 
102 
.103 
J 02. 
103 
102 
103 
100 
102 

1 92 

103 

101 

102 

101 

102 

102 

104 

102 

103. 

J02. 

103 

101 

102. 1 

100 

101 

99 
100 

99 
100 

99' 
100 
100 
101 



Jtemarli*. 



Dull. (TOiirhes; rectum tender, purges. 



I Dull; pnvgi-ft. 



Purges. 

Does not rise. Ears cold and Mn*. 



Found dead tliia morning. Still warm. 



Post-mortem examination, 3 p. m. same day. 

Skin on tlie snout, lips, ears, forearm, thighs, and to a less extent on the abdomen, 
of a deep red, marked even on the black skin. These discolored portions are fonnd on 
section to be of a dark red thronghont the whole thickness, the result of a capillary 
epgorgemet, stasis, and extravasation, as shown on microscopic examination. In the 
right Bank, in the seat of inoculations, arc two firm, rounded masses, each about f- 
inch in diameter, situated in the subcutaneous connective tissue, and consisting of a 
pus-like fluid, inclosed in thick fibroid walls. The liquid is not fcetid. 

The superficial inguinal glands are greatly enlarged and of a deep red throughout. 

The tongue has its papilhe enlarged, and on the margins near its anterior extremity 
spots slightly raised and abraded in the center. 

The guttural and prepectaral glands are enlarged and congested, of a very dark red. 

The heart on the right side contains a firm clot, mostly buffy. That in the auricle 
and vena) cav» may be said to be almost destitute of red globules. 

The left side of the heart contains a similar but smaller clot. The septum ventricu- 
lornm on this side bears several dark red petechia*. 

Lunge normal. 

Internal inguinal snhhtmhar and mesenteric lymphatic glands are enlarged and of a deep 
red color. 
Kidneys and spleen normal. 

Stomach contains a considerable amount of undigested food. The mucous membrane 
is in a natural condition. 
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SMltynMine little altered; contains twelve large worms (Asearis milUY 
Large intestine is slightly congested, with petechia* and enlarged follicles. 
Xwer is variously colored. Parts are of a light brownish-yellow and parts of a dark 

purplish-red. All very friable. The gall bladder is partly tilled with dark-green bile. 

JJie common bile duct is filled by a large mcaris, which projects into the duodenum 

and extends beyond the cystic duct into the biliary duct and liver. These distended 

ducts are somewhat red and congested, 



REMARKS. 

This pig was first employed as a test case of the virulence of the 
North Carolina virus sent in a vacuum tube. The inoculation with this 
material produced a moderate though distinct attack of swine plague, 
from which the animal recovered so that it ought to have been as well 
fortified against a second attack as if it had contracted the disease in 
the ordinary way. Four weeks after the first inoculation the patient 
was again inoculated, this time with milk, on which the virus had been 
sown and cultivated for eight days. Though a drachm of this liquid 
had been injected, there seemed to he little effect beyond the occurrence 
ot a swelling m the seat of inoculation. Six days later it was placed 
over night m an infected pen along with a convalescent pig. These 
having Proved apparently harmless, the patient was injected with a 
drachm ot virulent liquid from an inoculated bran infusion. As in the 
case of other pigs, this produced a smart attack of the disease, but in 
two weeks it seemed improving and was again injected with i drachm 
01 virulent and slightly putrid peritoneal exudation. From this time 
onward its illness was continuous, and it steadily sank, though it sur- 
vived the last inoculation four weeks in all. 

The case is interesting as showing the power of resistance of the 
convalescent annual to inoculation with a large amount of infected milk, 
and also to the confinement in an infected pen, hut it is none the less so 
as corroboratntg the other cases in showing that this acquired insus- 
ceptibility was broken down before a large injection of virulent infusion 
ol wheat bran, and of the same amount of peritoneal exudation of a 
bail case ot hog cholera. 



Ficmalw Bkkkshiuk Pig, No. 7. 



Duto. 



C p. in., 

y a. m., 

Up. in.. 

till. Ml.. 



Op, in. 
Oa, hi, 

0 p. UK 
D it. ill. 
0 p. J3U 

9 a. m . 

0 p. m.. 

9 a. in. 
Op. m.. 
9 a. xtu. 
6 p. m.. 

8 a. m.. 
0 p. m. , 
£>,i* m.. 
0 p. m.. 

9 a. m.. 



J5ody (-01 u- 
pent tuns 



305 
10.1 

\m 

101 



103. 75 
.104 
104. fi 
ion, 73 
J0» 
103 
300 
103 

ior> 
io» 

J 03. 25 
l!)2. 75 
103. 5 
101 
103 

102. 75 



i Inoculfttml witli milk that hail been chnrgod with 
virtus Uvtxbys previous, but by accident had 
iweu nuatHl to «t least i20* Jb\ tfuo Mieroscopiu 
Drawings, Fig. 9. r 



Set in cold. 
Cold and wet. 

Do. 

Do. 

JDo. 



Inoculated with one drachm human urine that 
had uoetj infected with virulent matter J uly 29, 



6 

7 

7 

8 

8 

9 

9 
10 
10 

11 
11 

12 
12 
IB 
13 
14 
14 
15 
15 
16 
16 
17 
17 
38 
18 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
25 
25 
26 
26 
27 
27 
28 
28 
29 
29 
30 
30 
*L 
31 
2 

2 

o 

3 
4 
4 

5 
5 
6 
6 
7 
7 
8' 
8 
9 
9 
10 
3.0 
18 

19 
19 
20 
20 
21 
21 
22 
22 
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Time. 



Body tem- 
perature. 



Hem arks. 



6 p. m. 
9 a. in. 
6 p, m. 
9 a. m. 
G p. m. 
9 a, in. 
6 p. mi 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m, 
9 a. m. 
6 p. m. 
9 a, m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p, m. 
9 a. m. 
6p, m. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
Op. m. 
9 a. m. 
9 p. m. 
9 a. in. 
0 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
C p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. in. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
6p, m, 
9 a, m. 
6 p. m. 
9 a. m« 
6 p. m. 
9 a. nv. 
6 p. m. 
9 a. m. 
6 p. nx. 
9 a. m. 
6 p. in, 
9 a. in. 
6 p. m, 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
6 p. m. 

9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a, in. 
6 p. m. 



103. 
100. 
103 
101. 
.105 
103 
104, 
302. 
104. 
102. 
103, 
103 
104 
101. 
104 
303 
104 
100. 
103 
300. 
104. 
100. 
103. 
101 
103. 
101 
305 
303 
302. 
102. 
103 
101. 
3.04 
302 
104. 
101. 
104. 

i<fe! 
m 
loa 

102 
103. 
101. 
103. 
101. 
103. 
102 
103. 
302 
103 
102 
103. 
103 
304. 
102. 
104 
102 
103 
102. 
104 
302. 
103. 
102. 
304 
302. 
303. 
102 
103. 
103. 



75 



103 

103. 75 
102. 75 
3.04 
102 

im. 75 

102 
3U3 



Before fed. 

Cold, showery. 
Cold, dry. 
Cold. 



Warm, wet. 

Muggy. 

Clear. 

Hot 



| Cold, wet. 

Hot. 
1)0. 
Do. 

■ Cooler. 



Inoculated with one drachm peritoneal exudation 
slightly putrid, from a sick pi gat Camden, N. J. 
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Female Berkshire Pig, No. 7— Continued. 



Date, 



1880. 
Srpfc. 23 
23 
•24 
. 24 
25 
25 



20 
2<i 
27 
27 

:.'X 

28 
•JO 
2'J 

ao 
no 
\ 
j 



Oct. 



Time, 



4 
4 
5 
5 

6 
7 
7 
8 

S) 
9 
10 
10 

II. 
11 

12 

12 

.1.1 

13 

M 

14 

15 

15 ■ 

UJ 

Hi 

17 

17 

18 

.18 

19 

111 

30 

20 

21 



9 a. m. 
6 p, m. 
0 a. m . 
(> p. in. 
9 a, m. 
6 p. m. 



0 a-. 
6 p. 
!> a. 
it p. 
0 a. 
Op. 

0 31. 
« P. 

0 a. 
is p. 
9 it. 

5 p ' 
D a. 

6 p. 
0 ft. 
(5 p. 
0 a. 
6 p. 
Oa. 
ii p, 
0 a. 
Up. 
9 a. 
Op. 
0 a. 
6 p. 
9 a. 
6 p. 
Da, 
«p. 
f) a. 
«p. 
Da. 
0 p. 
II a. 
Op. 
0 a. 
0 p. 
0 a, 
t> p. 
0 a. 
Cp. 
Oa. 
Op. 
9 a. 

S P ' 
9 a. 

0p. 

9 A. 

o. p 



m 

m. .... 

m 

in 

m 

m 

in 

Til 

m.-.. 

m 

m 

in 

Jli- 

in 

m . . . 

in......... 

m. ........ 

«W 

m 

in 

m 

Ill ... 

m 

m 

in 

m 

TIL. 

m 

rn 

m. 

in . 

m 

iw.... 

TO......... 

m , 

m ..... 

m , 

m , 

m 

m 

m 

in. ......... 

m 

m 

m... 

m 

n\ 

m 

in 



Body tem- 
perature. 



103 
104.5 
102 
102. 5 
103 
103. 75 



Bem&rks. 



Cool. 

Bay warm. Patient dull, sluggish; arms tender, 
contracted, 



102. 

102. 
101 
.102 
102 
I OK. 
102 
.102. 
302 

na 
102 ; 

102.73 j Thirsty; foods sparingly. 
104 
:io;{ 

105. 
102, 

lo;i 
102 

ioa 

102. 
.104. 
102 
103 
103 
105 

ioa 

104 
103 
104 

.to;* 

.104. 
103. 
108 
103 
104 
103 
104. 
304. 
104. 
104 
105 
102 
102. 
101 
102 

99 

08 

98 



Dull ; careless or food. 

Abso<*Hft in scat of inooiilaf inn open, 
Warm, 



Purges. 

Dull, purges. 
Do. 
Do. 
Do. 

Do. Very loir. 
Tory low. 
Dull, purgos. 



Found dead this morning. 



POST-MOKTRM EXAMINATION, OCTOBBR 21, 2 P. M. 

Skin t snout, oars, throat, abdomen, inside of fore and hind legs and of thighs dark 
rod or mottled, the discoloration extending through the whole ihickness of the skin in 
audi parts. There is engorgement, capillary stasis, and rupture. Subcutaneous fab 
is fairly abundant. 

In the right flank are two abscesses with inspissated and almost caseous contents, 
marking the seats of inoculation. 

The mrternal inguinal and guttural lymphatic glands are enlarged and congested of a 
dark red. 

On the right border of the tongue, at the base and near the middle, are two ulcers, 
each having a central yellow slough, and measuring about 3 lines by 2, Around the 
margin of each ulcer the tissues are of a dark red, almost black, 

Lungs, sounds 

Heart, right 8ide> contains dark fluid blood. 
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Left side and large arteries inclose a clot of fibrine almost devoid of red globules. 

The left kidney has a large cyst, on its convex aspect filled with a limpid yellowish 
urine. This caused such an indentation that it gave the appearance of a hilus on the 
outer border as well as on the inner. The pelvis was also fully distended with urine, 
but no obstructing calculus was found. The organ showed some dark red plaques on 
its surface. The right Hdmy was large, but apparently healthy. The bladder was 
filled with a limpid yellowish urine. 

The liver was a very dark purple and unnaturally friable ; the bile dark green, thick, 
and tenacious, 

The stomach had the mucous membrane covering the great curvature of a brownish 
red, with small black clots of extravasated blood on the summits of the mucous folds 
and even elsewhere, so that the surface had a maculated aspect. 

The mall intestines show patches of congestion at intervals. 

The ewcum and colon have their mucous membrane congested, so that the cut surface 
appears dark and bloody like the black portions of the skin. No ulcers are found. 

The mesenteric lymphatic glands are of a dark red, especially those belonging to the 
small intestines. 

REMARKS. 

In t$is case the inoculation in urine produced a certain amount of 
fibrile reaction, but this did not protect the system from the deadly 
effects of a hypodermic injection of a drachm of the slightly overkept 
virulent peritoneal exudation obtained from New Jersey* This case un- 
fortunately was not subjected to simple exposure to infection to ascer- 
tain whether the inoculated urine would prove protective against that 
mainly because on the 18th September I was not sufficiently alive to 
the dangers of a great overdose of poison administered hypoderimeaily. 



Female Berkshire Pig, No* 8. 



Date* 



1880. 
July 27 
28 
28 
29 



Aug. 



8 
8 
9 
9 

10 
10 
11 
11 
12 
12 
13 

13 
14 
14 



Time. 



i Body torn* 
I perature. 



6 p. iru 

9 a. m . 
(ip.m. 
9 a, m . 

6 p. m. 
9 a. in. 
0 p. m. 
9 iu m. 
6 p. in. 
9 9u m. 
6 p. m. 
9 a. hi. 
6 p. hi . 
9 a. m. 
6 p. m- 
9 a. m. 
6 p. in. 
9 a« ni . 
6 p. m. 
9 a. m . 
6 p . m . 
9 a. in. 
6 p. m. 
9 a. m. 
6 p. m. 
9 a. m . 
6 p. m, 
9 a. m. 
6 p. m. 
9 a. m. 
0 p. xn. 
9 a. m. 
6 p. m. 
9 a* m. 

f> p. m. 
9 a. m. 
6 p.m. 



.105,25 
J102. 75 
.105* 
102.5 



103. 
102. 
104 
303 
104 
103 
105 
302. 
lOIi. 
101. 
303 
102 
301, 
101. 
103. 
101. 
102. 
101. 
102. 
301. 
104. 

im 

104. 
302 
104. 
101. 
103 
102 
103 
101. 

103 
103 
101 



Remarks. 



The high teniperjtfnre caused by a chase. 



Inoculated with infec-t-e.fi milk that bad been two 
days in incubator and accidently exposed to 
120° K. t or even more. 



Cold, 

Cold and wnt. 
Do. 
Do. 
Do. 



Inoculated vritb milk infected July 29. 



Inoculated with pus from inoculation a welling 
of 2>To. 2. See microscopic drawings, Fig. £ 
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Femalk Bicrkshirk Pig, No. 8— Continued. 



Date, 



1880. 



15 
115 



9 a. m . 
(> p. m 
9 a. in . 



W ! tl p. in. 



11 

n 

18 



in. 



.1* 
10 
19 
20 
20 
21 



Sept. 



2:j 

24 
24 
J».> 
25 
20 
26 
27 
27 
28 
28 
20 
20 
130 

no 

5J1 
31 



3 
4 
4 

5 
(> 
0 
7 
7 

»l 
s! 

10 f 

io ! 



Op. 

0 a, 

6 P. 
9 a. 
« p. 
0 a. 
0 p. 
0 a. 
0 p. 
0 a. 
0 p.. 

0 H. 

0 p. 

0 a. 
0 p. 

(3 p. 



Time. 



0 p. in 

0 a. m .: 

0 p. uj 

0 a. ni ...... . 

(> p. in 

0 a. m 

21 I ft p. in.. 

22 ! 0 a, m. 



0 it. m 

(> p. m 

9 a. hi 

0 p, in , 

9 a. ni 

0 p. in 

0 a. ui 

0 p. m 

9 a. in-.... 

0 p. in 

0 a. m — , 

0 p. w . 

9 a, in 

0 p. !»..»•. 

9 a, in 

€ p. in 

9 ft. in 

f$ p. pi 

0 ». m 

0 p. in 

0 Si. ID..,--. 



in 

in . 

in 

in 

in 

m. 

in ..... , 



10 

10 
20 
20 
21 
2.1 
22 



9 a. tn 

Op. m 

On. n» 

0 p. in. - - 

i)u, m... * 

0 p, m 

0 a, m — 

(» p. in .... , 

23 j 9 a. in „ 

23 i Op. in... 

24 ; 9 a, to.. 

24 | O p. m 

25 9 ft. m - - 



Body tem- 
perature,* 



100 
11)2 

!!'(. 7 

Hii'. .') 
loO 

102. 75 

un 

102. 5 
.10 J 
103.5 
102 

un.r, 

101. 5 
102 

102. 75 

io«. 7r* 

102..") 

io:s. 75 

101. 75 
.104. 5 
101 

1.02. 25 

101 

102 

102 

104 

lOt. 75 
UVA. 75 
fOi.5 

io;t. 5 

19 U 5 

103 

101 
102 
101 

ion 

102 



Remarks. 



if> I t> p. xa. ...... 

26 I 9 a. m 



..J 



26 j Op. m. 

27 | 9 a; m. 
27 j 6 p. m. 



Cold, showery. 



Cold. 

Olil, threatening. A noduk* like a bean where 
last inoruiatiMl. 

Warm, wot 

Do, 

Muggy. 



Hot, 



Do. 



103, 25 

102 

.10X5 

101. fi 
102.5 
101,5 
102 

102. 75 

102.5 

101.75 

102. 5 
102 

io:j 

1:02 

102.75 
103 



.102. 5 

m 

102 
103 

101.75 

102.75 

101.5 

102. 5 

10 L 

102 

101. 

ion 

1.02 

102.25 

.101 
102 
101.5 
102 



Cot el, wet. 



inoculated xv-U h infusion of bran inoculated with 
vivua from Xori h Carolina and cultivated thrift 
da vs. 

HoU 



Haa been Bick during 1lie past wek. 
} Inoculated by U\\tiv-iir\<* bypod<'nnically orm 
■ dram of vtriilmif peritoneal axudat ion alightLy 
j Hi'ptio, from -6Uik pig, in Now Jcraoy. 



A diffuse swelling in the. seal of inoculation. 



j SmifhYs in breathing. 

j Snuffling breathing continued more or less to tho 
end. 



Skin Hcurfy and nnhoalthv, but bright, and hm 
a good appetite. 



I. 

28 
28 
29 
29 
30 
30 
1 

1 

«> 

2 
3 
3 
4 
4 

r> 

5 
6 
6 
7 
7 
8 

9 
9 
10 

10 
11 
31 
32 
12 
13 
13 
14 
34 
15 
15 
16 
16 
17 
17 
18 
18 
10 
10 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
25 
25 
26 
26 
27 
27 
28 
28 
20 
20 
30 
30 
31 
31 
1 
1 
2 
2 
3 
3 
4 
4 
r> 
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Female Berkshire Fig, No. 8.— Continued. 



Time. 



9 a. 
6 p. 
0 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a* 
6 p. 
9 a. 
6 p. 
9 a, 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
0p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a, 
6 p. 
9 a. 
A p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
9 a. 
6 p. 
0 a. 
Op. 
9 a. 
6 p. 
9 a. 
(> p. 
9 a. 
6 p. 
9 a. 
v>v, 
i) a. 
i> p. 
9 a. 
Bp. 
9 a. 
6 p. 
9 a. 
6 p. 



m.. 
in., 
m.. 
m.« 
in., 
in., 
in.- 
iu... 
in., 
ra-. 
in., 
in.., 
m.. 
in.- 
ra- 
ni.-, 
m.- 
m.. 
m.. 
m.. 
m.- 
in., 
m.- 
m.. 
m.. 
m.- 
m.. 
in.. 

m,„ 
m.. 
iu... 
m.. 
ra- 
in., 
m.- 
m.. 
m.. 
m. - 
hi.- 
m.. 
m.. 
in.. 
in,, 
m.. 
m, m 
m, m 
m.. 
m.. 
m.. 
m.- 
m. . 
in. . 
m.w 
m.- 
m.. 
m.- 
in., 
m.. 
xa.. 
ra.- 
m.. 
m.. 
m.. 
in., 
m.. 
in.. 
m . . 
in., 
m.. 
m . . 
m . . 
m*. 
ni.- 

TH.- 

m.. 
m.. 
m.. 
m.. 
m,. 



Body tem- 
perature. 



301 
302 
100 
101 
301 

302. 75 
303 
3 02. 5 

103. 25 
102. 75 
101 
102. 5 
301 
102.5 
300 
101 
100 

101. 5 

100. 75 

102. 5 
101 
3.02 
.101 
102 
103. 
302.5 
1.01 
103.5 
100 

101. 5 
.101 
102. 5 
100 

301.75 

102 

102.5 

102. 5 
104 
100 
300 

99.5 
100 

98 

98 

99 
102 
100 
302 
101 
102.5 
101 

102. 75 
104 
104 
103. 25 
103. 5 
103.25 
103. 5 
101. 5 
101.75 

101. 5 

102. 5 
102. 75 
3 03. 75 
102.5 
104.5 
104 

104. 5 
304 
104, 25 
303 
104 
103.5 
104 
104 
104.5 
104 
104 
103 
103 



Remarks, 



Has to be lifted to drink from tins time award. 



Purges and is very Treak, 
Purging constant from this time. 
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Female Berkshire Pig,. No. 8.— Continued* 



Date. 



1880. 
Kov. 7 
7 
8 
% 
0 
9 
10 
1.0 

11 



Tixno, 



0 a, m... 
0 p. m... 
9a. na... 
6 p. in. . . 
0 a. nu.. 
6 p. m,.- 
0 a. in 

G p. UL„. 

0 a. in... 



Body tem- 
perature. 



Eemarks, 



..I.. 



o F. 

103 

mi 

. 1.02.5 

1.02.25 

MX 

102 
101,3 

101 
lili 



The body is very much eznaciatetl, the hind legs 
uold and rigid, and blue from the thighs down 
ward. Snout blue. A frothy discharge flo>ys 
from the nostrils. 



The pig* was now killed by bleeding. Very little blood flowed, but 
this was quite red, clotted firmly without bufly coat, and was long in 
showing signs of active putrefaction. 

Post-mortem examination. 

A wound made six days ago on the back of the ear, to obtain a drop of blood, is still 
open and suppurating. 

The tonguv has a yellow fur on the dorsum. The right tonsil has enlarged follicles 
with yellowish, cheesy, granular contents. } 

The guttural lymphatic glands enlarged and pigmented, of a dark gray color. The pre- 
pectoral and subdorsal glands are in the same condition. * 

The lungs are of a pale pink, with Kpots of blood-red extravasation, probably from 
the inhalation of blood in dying. 

The heart is soft, flaccid, and pale, a,s if parboiled, and empty. 

The inguinal suUnmhar and iliac lymphatic glands arc enlarged and pigmented. The 
rectal lympliatic glands are black. " ° 

The vHsmtarto, gastric, and hepatic lymphatic glands are of a dark gray, with Hatches 
oi deep red. • 

The bowels show patches of congestion, b ut no abrasion nor ulcer is found, 

lhe kidneys have their cortical part of a yellowish brown and triable, the medullary 
portion, and especially the papilhe, of a deep red, ' 

The liver is of a deep red color with darker purple patches. It is gorged with blood 
and bleeds freely on section. The hile in the gall bladder is small in quantity and in- 
npiasatod to the consistency of a tenacious souri-nolid dark green mass 

Brain and spinal cord : Subarachnoid fluid \h excess. The coverings of the bmin are 
deeply congested, and the puncta vasciilosa very numerous and large. The whole of 
the gray matter seems to have a slightly pink tinge. 

\ Th0 'Mi*™^ mmic ear on the left .side is the seat of a deposit of a dark my 
cheesy matter, the surface ot the bone is in great part- denuded of pariostiom, and ulcer- 
ation haa progressed to a considerable extent. ' 

* 

REMARKS. 

The two first inoculations of this pig with the cultivation of the virus 
in the milk produced a very slight constitutional reaction. The subject 
appeared to resist an inoculation with a minimum amount of virus from 
No. 2, yet, like all its predecessors, it sickened under the influence of a 
large hypodermic injection of the vims as cultivated in bran, and suc- 
cumbed to the hypodermic injection of a drachm of the peritoneal exu- 
dation from a sick pig in Isfew Jersey. This test, as I have now learned, 
is far too severe, and out of all proportion to a simple exposure in an 
infected place, or cohabitation with diseased animals, yet the recent 
lesions m the skin, lymphatic glands, lungs, and bowels were so incon- 
SMlerable that it is not at all improbable this animal would have sur- 
vived but for the accidental implication of the internal ear and the brain. 
Jheselast accounted for the persistent snuffling breathing, the increas- 
ing lethargy and paralysis, and the utter inability to rally! 
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Bate. 



1880. 
Aug. 23 

24 
24 
25 
25 
20 
20 
27 
27 
28 
28 
29 
20 
30 
30 
81 
31 
1 
1 
2 



Time. 



i Body iem- 
i perature. 



Op. 



m. 



Sept 



0 a. m 

H p. m 

y a. m,.... 

(> p. m 

9 a. ni 

0 p, m 

0 a. m..- 
(> p. m — 
9 a. ra — 
0 p. m — 
0 a. in.... 
6 p. m — 
0 a. uk... 
(5 p, m..— 
0 a. m..*. 
6 p. m — 
9 a. ra.... 
6 p. m.... 
9 a. m.... 



Oct, 



2 

3 

3 
4 
4 
5 
5 
<> 
0 
7 
7 

ft 

9 

9 
10 
10 

18 
19 
19 
20 

20 
21 
21 

22 
22 
23 
2J3 
24 
24 
25 
25 1 
20 
26 
27 
• 27 
28 
28 
29 
29 
30 
30 
1 
1 
2 
2 
8 
3 
4 
4 
5 



6 p. m. 
9 a. ra. 



6 



6 p. m 

9 a. m. - 

0 p. m.-.. 

9 a. m 

6 p. m 

0 a, in - — 

6 ]). m 

9 a, m 

0 p. in- 

9 a. m 

6p.m 

9 a. m 

0 p. m 

ft a. m 

6 p. m.. 

(I p. m- 

9 a. »i 

6 p. m 

9 a. m 

0 p. m 

9 a. m - 

6 p. m 

9 a. m.- — • • 

6 p. in 

9 a. ra — .... - 

0 p. m 

9 a, m 

0 p. m 

9 a. w 

6 p. 1« 

9 a. in 

0 p. m ■ 

9 a. m 

6 p. iw 

9 a. m 

6 p. ui... 

9 a. IB 

G p. ID 

9 a. m 

6 p. in . . . . 

9 a. m 

6 p. m. 

9 a. m - 

6 p, m,. 

9 a. m 

0 p, m 

9 a. in 

« p. w 

9 a. in 

6 p. in. 

9 a. m 

0 p. m,. ■ 



Remarks. 



o Jfl m 

104.5 

10B 
104 
102 
103 

a oi. 5 

102. 75 

102 

104 

101. 5 

103 

101 

103.75 
102 

103.75 
.102 
104 
J 02 
J Oil. 5 
103.5 



105 
103 

104.75 : 
102. 5 i 
103. 75 I 
103 
10SJ. 5 
102 

iort.fi 

102.5 
lOti. 5 
102.25 
103- 75 
102. 5 
104 

102. 25 
101*. 75 

103. 5 
102 
104 
102 
1U3. 5 
101.75 
103. 25 
101.5 
102. 5 

101. 5 

102. 5 
102.5 

io;j 

103. r> 

103.2 
10:i.5 
■104. 75 
104 

104. 75 
104 
104. 5 
103. 75 
105.5 

io;$ 

103. 75 

303 

104 

103.5 

.105.5 

104 

107 

104 5 

107. 5 

104 

10G 

104.5 

107 



Placed in infected pen with No. 2, and inoculated 
from Sited virus ou quill from North Carolina. 



Scours. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Scours? P^*" 1 i}1 iufeeted pen with No. <>. 



Inooulated bv hypodermic injection ot 1 drachm 
virulont liquid cultivated in wheat, bran tov 
three days. 

Swelling one-half inch in diameter where iuocu- 
latcd.' 



Tail and ears livid. 



Day warm. Scours and is very dull. 
Scours and is very dull 

Do. 

J)o. 

Do. 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 

Sconr*. Fostid part of tail separating, 
Seoura. Bar** blue throughout. 
Scoura. ' , 1 

Scours. Inguinal glands enlarged. 
Scours. 

Do, ^ 
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Date. 



1880. 
Oct. 7 
7 
6 
8 
9 



Time. 



Body tem- 
perature. 



Remarks. 



i O J? 

o a, in ! im 

0 p. m, , -„ ..«,•.......... : 104. 3 

i) a. Hi.--.-.- J 102 

(> p, w.« | 102,5 

r 



Scours. 
Do. 

Scours. Weak; staggers; trembles. 
Do, 

Died to-day, Necropsy at once. 



J? OS T-MOUTKM OBBKltVATIOKH^ 4 P. M» 

Body still warm. JBi^ov mortk setting* in. 

#7cm; £h<w* has its u]iper third very dark red, lower two-tlnrds black. Zou?er Jaw? 
and intermaxillary space of a dark red. Ear* of a dark bluish red, except at the base 
of the concha, where it is spotted, the dark red spots being unchanged by pressure. 
The right eye has a sore on the lower lid at the inner angle, two lines in length by one 
in breadth, presen ting a dark scab or slough with white scaly margins and a dark red 
or livid areola. A smaller slough exists 'in the .middle of the upper lid with white 
scaly crust. Apart from the sores the lids are pale, but the surrounding skin is of a 
dark bluish red. Both lids and conjunctiva of the left eye are of a deep bluish red, 
with a slough about a line in length on the mucous membrane inside the middle of 
the upper lid. The breast, sheath, and adjacent parts of the abdomen, the perineum, 
rump, tail, andinsidos of the lore and hind limbs are of a deep bluisli red. Half of 
the tail is in a sloughing condition. No swelling remains in the seat of inoculation. 

The guttural and parotid lymphatic glands are two or three times their natural size, 
and of a very deep red color. 

The tongue has on i ts right margin three yellow ulcers, each front one line to one and 
a half lines, and becoming continent. Another smaller ulcer is opposite the circiuu- 
vallate papilla). 

The prepectoral glands are enlarged and of a very dark red. 

The bronchial lymphatic gland* arc of a deep red, but not so dark. 

The right heart and large veins contain, large clots of a very dark color. 

The left ftearf holds a smaller clot, also very dark. 

Lungs : A wedge-shaped mass in the posterior portion of the right hmq is hepatite d 
and almost, black, the hepatization being circumscribed by the lobulettek The whole 
posterior portion of the left Imuj is solid from hepatization and almost black* The 
lower portion, ot the entire Jung is of a deep dark red, and mostly carmficd, (See 
Plate, IV.) . 
The superficial inguinal glands are greatly enlarged and of a dark red. 
A small abscess with tmtid punform contents exists beneath the peritoneum on the 
right side near the seat of inoculat ion. 

The liver is dark bluish red and friable. The gall bladder is full, but not over-dis- 
tended, with dark green, thick, tenacious bile. 
The spleen is blue mottled, normal in size and consistency. 

Lower t - ;s Ll ■ * 1 11 * — * - 

of pius J 



or surface of both kidneys thickly studded with black petechia* about the size 
; heads, (bee Plate V, Fig. 1 . ) On section tho cortical substance appears of a 
yellowish bro wn, the medullary of a pink hue. 

The eublumbar, onmigent, and rectal lymphatic glands are of a dark red hue; the 
mesenteric glands mottled, red, and dirtv white. 

llio Himnaeh lux* the mucous membrane of its greater curvature of a deep dark red, 
excepting on the summits ot the rugas which arc pale or pinkish Yellow, according to 
the congestion, 1 here arc several sores with yellowish sloughs near the margin of 
the congested area. Also an extensive yellow fur like a diphtheritic membrane some- 
what nearer to the pylorus. (See illustration, Plate V, Pig. 2.) 
The gautrh lymphatic- glmck are of a very deep red and considerably enlarged. 
Both small and large intestine* are congested at intervals. The nknm is congested 
ot a very deep red. The mucous membrane is softened and presents several spots! 
SS°? f ^ x r\ m \ ( i *° *, wo lm ? 8 111 <3uiuteter > evidently due to extravasation of blood. (See 
Hate VL) 1 eyer s patches on the illo-omcal valve has its follicles greatly enlarged 
and nlled with a yellowish cheesy material. (Boo Plate VII, Fi<>\ 1 ) 
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Inoculated with virus from ISToi-th Carolina dried 
on a quill. Placed in infected pen with No. 2. 



Scours. 
Do. 
Do. 
Do. 
Do. 
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Hot. 
Cool, 
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Inoculated by hypodermic injection of one- 
half drachm iuiusion of bran, infected three 
days before. 
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Has bean improving and lookft hopeful. Inocu- 
lated with one-bait' draciun of virulent peri* 
toncal exudation partly septie. 



Costive. 



Costive. Faeces have a mucous coating. 

Costive. Trembles at times. 

Bowels eas v without purging. Ears livid. 



Purges ; very dull. Purple skin on ears, breast, 
abdomfm, and legs. 



Inguinal glantts very large. 
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Date. 



' 1880. 
Oct* 8 

0 
<> 
10 
10 

11 

12 



Time. 



Body tem- 
perature. 



Gp, m, 

9 a. m. 
6p, m 
9 a. in. 
6 p. m 
9 a* in 



103. r» 

302 
102. 75 
101 

302. 75 
100 



Remarks. 



Very dull, weak, 
cold. 



Tail and ears dark blue and 



Found dead. Xecropsy the same forenoon. 



Lesions observed ajpter death. 

Skin is generally of a dark bluish red, the color being especially deep on the upper 
jaw, snout, lower jaw, intermaxillary space, throat, breast, abdomen, eyelids, ears, 
inner sides of the fore and hind limbs, the outer side of the shoulder, and the peri- 
neum. Where the color is lightest (of a dark crimson) it can be partially whitened 
by pressure; but the white surface remains sprinkled with red spots, and the whole 
crimsons again instantly on the removal of the pressure. 

The superficial inguinal glands are enormously enlarged and of a deep red, and at 
points almost black. The submaxillary and guttural lymphatic gland* are in the same 
condition ; the prepectoral are not so much enlarged, but of an intensely dark red. 

The margin of the anterior half of the tongue bas eleven sores with yellow sloughs 
% averaging about a line in diameter, and each surrounded by a dark bluish red areola. 
A Btill larger nicer of the same kind exists on the lower surface of the tongue in front 
of the frenum. (See illustration, Plate VII, Fig. 2.) * 

Several of the follicles of the tonsils are overdistended with a yellow granular ma- 
terial which can be squeezed out in a vermiform mass. ° - < 

The left Img has nearly the whole anterior lobe hepatized with friable whitish- 
yellow false membrane on the surface binding it loosely to the pericardium. and costal 
pleura. The lower border of the middle lobe is also covered with false membrane and 
is slightly adherent to the ribs; but the lung itself is only to a very. slight extent in- 
volved. 

The right lung has a few lobules in each of the anterior and middle lobes hepatked* 
One hepatizod lobule near the posterior margin of the posterior lobe stands out dark- 
red, aud firm ; but the lesion is sharply circumscribed by the margin of the lobule in 
question, and those adjacent to it are quite natural. 
The heart is normal. A large clot in the right ventricle is slightly buffed 
The liver is of a dark purple, and firm in texture. The bile of a rich orange color 
and glutinous. & 
The spleen Ss apparently normal ; there is neither engorgement nor shrinking 
AlHtomen.-- The colon is adherent to the parietal peritoneum at two points near the 
umbilicus, and at such points there are circumscribed abscessesin the walls of the colon 
lire stomach has the mucous membrane of its great curvature of a very dark red, at 
pomts almost black. The rug» are very prominent. Near the left cul tie sac is a cir* 
cuiar projecting sloughing ulcer, about 1£ lines in diameter with a dark center, vellow 
margin, and very dark red areola. This has the general character of the ulcers usuallv 
found in the caemn and colon in this disease. Close to the cardiac are two more 
similar ulcers with depressed center, encircled by a raised yellow ring of slouffbimr 
material, and around this another dark red ring gradually shading off into the hue of 
the adjacent mucous membrane. The last two ulcers are on the margin of a patch 
Unch long by J mch broad, covered by a thick bright yellow concretion. (See t>lato 

The duodenum is con jested, with dark red petechial patches at intervals. Limited 
portions of the small intestines have the mucous membrane thickened, softened, and 
of J* de ?P red > and considerable blood has been effused into the lumen of the fmt 

Ihe xlco meal valve has a few of its glandular follicles distended with a firm yel- 
lowish material* v 

The eweum has one prominent circular sloughing ulcer with dirty yellow center and 
dark margin ; also several black petechial plaques, some of which are already abradfed 
0B mi surface > aild commencing to ulcerate. (See Plate IX.) 

The* colon presents similar ulcers, also plaques of extravasation, and small abscesses 
under the peritoneal coat, where it was found adherent to the lower wall of the abdo- 
men* 

. The rectum is congested and mottled with dark spots of extravasation and, at one 
point on the peritoneal surface of the bowel, a thick yellow mass like altered blood, 
d l '^£ mmbar > nw«cnte>io and gastric glanfo are enlarged and congested of a very 
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Table showing the remits of inoculations of variable quantities of primary and cultivated 

•virus. 
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* All very sick, perhaps fatally. 
SUMMARY OF RESULTS. 

As yet my experiments have been conducted on a limited number of 
subjects, and therefore cannot be advanced as absolutely conclusive, 
yet they furnish hopeful indications that by pursuing certain lines of 
experiments still further we may arrive at a satisfactory means of pre- 
vention. So far I have been largely feeling my way so as to discover 
the channels that promise success, and those that are to be at once 
discarded as not only useless but dangerous. The avoidance of paths 
tuat are known to be perilous serve but to more and more narrow our 
spuere ol acting to those that give the brightest promises. In the fol- 
lowing summary X have therefore noted what methods have proved eon- 

fse^of 'Lccess 1>e lj ^ ^ WeU th ° Se that liave giTen good prom * 
1st. The inoculation of a pig with an excess in quantity of disease-qerms 
u always highly dangerous and often fatal in its results.— In ten successive 
experiments fatal results followed the inoculation by injection under the 

fwwT i f Clll i 1 0f th !, viralent flui<L WMle 111 ^ te ^h case the 
«2 ftl l }f^ a more than two months and the lesions (constipation 

!S« U J 1S I We - re not such as t0 warrant the conclusion that the 
5?«£S?i • 0 / ?™ ie pla £ ue > yet tn e victim drooped after the two last ex- 

T SSJ??2 /'! 0I1 f as he had Bever done before > and ^ astern was 
so reduced that he became an easy prey to the last fatal illness. 

uZ a lmculaUon <t minimum quantity of virus produces relatively 
^Z^TT mlU T lnJive s . ub j ects "^eulated with a drop or less of 
£ ™ 21 \ aI1 - ex S ej Pj . one s ? mve <* long enough to show that death was 
£2 S y *° ^ mo 9^on. The fifth and fatal case Was inocu- 
lated eleven days later with a maximum quantity of virus cultivated in 

l^wX! * <loubtlessto tbis tbafc I^2?2J5. 

ffT™ t0 f!$ ct f° n is comparable to inoculation with a minimum 
ffi «^-rThis.isjpractloaJly shown in the results of exposing 

the experimental pigs in infected pens, and cohabitation with the sick. 
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Three subjects thus exposed after they had been protected by a previ- 
ous inoculation bore the ordeal successfully, and only sickened seriously 
months later when they had been subjected to the hypodermic injection 
of a maximum amount of the virulent fluid. Two others that had been 
placed in infected pens before they had been subjected to any protective 
inoculation survived such exposure, respectively, for forty-seven and 
fifty days ; and each had been inoculated with a maximum amount of 
virus, thirty-six and thirty-nine days respectively before death, and 
finally one had been reinoculated with a maximum quantity twenty-four 
days Wore death. The record shows that these two died of the later 
inoculations and not of the exposure in infected pens. In estimating 
the worth of the results obtained, therefore, we must not judge in any 
case by the impotence of any one method to protect against the injec- 
tion of a maximum dose of Very virulent material, but rather by its 
power to ward off evil results when the subject is simply exposed in an 
infected building or inoculated with a minimum quantity of virus. The 
fatal results of the excessive doses served one good result in giving the 
assurance that it was virulent and not non- virulent, matter that was be- 
ing used. 

4th. Beinoculation with f resh v irus during the progress of the disease in 
a patient does not mitigate the illness nor protect against a further attack, 
hiit rather insures and hastens a fatal issue. — Seven cases (Nos. 1, 3, 4, 5, 
6, 8, and 10) show this very distinctly. The conclusion might have 
been arrived at a prion from the fact that such second inoculation was 
but an addition made to the disease germs which were sapping the 
springs of life. On the other band there was the doctrine maintained 
by Neucki ? Bauman, and Wernich that the bacteria are destroyed by 
the products of the putrefaction they cause, and that the immunity 
acquired after a first attack is probably due to the presence of such 
products in the system. Were this the case the greater the numbers of 
the bacteria and of their products, the eaflier should be the recovery. 
But the undoubted fact that an excessive dose of the poison will over- 
come the acquired protective influence, and th<j no less certain fact that 
the further introduction of diseased germs into the body of a sick sub- 
ject aggravates the illness, tend to invalidate the position, and to send 
us elsewhere for a rational explanation of the immunity. The first 
practical deduction from the result, is, that in seeking immunity or pro- 
tection by subjecting an animal to a mild or mitigated attack of the dis- 
ease, we must carefully seclude it from all exposure to infection until 
repovery from the first attack is complete. 

5th. Virulent matter which has been packed firm ly in dry wheat bran has 
its potency increased. — This I had found to be the case when experi- 
menting on this subject in 1878, and I now made a similar cultivation 
of the virus to serve as a crucial test of the degree of immunity acquired 
bj%n animal in passing through the disease, as contracted in the usual 
way, and as produced by inoculations with modified virus. Experi- 
ment showed, however, that inoculation with a maximum quantity of 
the bran culture was dangerous in all cases, and that even immunity 
which resisted an ordinary exposure was comparatively powerless 
against this. Of seven pigs inoculated with the bran cul ti ration six were 
severely ill, one died, and the others were reinoculated with a virulent 
peritoneal exudate slightly putrid, before they had fully recovered. It 
is noticeable that this culture in bran, like the preservation of the virus 
in a corked bottle to be noticed next, determined a growth with a lim- 
ited supply of air, and the question may well arise whether it is not this 
culture of the virus without a free access of air which enhances its 
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potency. The, solution of this question would have a direct bearing 
upon the preservation of the poison in infected buildings under tight 
floors, in wood work, in manure, litter, straw stacks, fodder, &c. 

6th. Partial putrefaction growth of the virulent products in a limited 
amount of air increases their potency.— This seemed to occur in a bottle 
of virulent matter sent me from Illinois in 1878 (see No. 5 of my report 
for 1879), and now it is fully confirmed by the results of inoculations 
with peritoneal exudate, and diseased lungs sent me in bottles from New 
Jersey, and slightly putrid on arrival. 

Of seven pigs inoculated with a drachm of this fluid all perished ex- 
cept one (No. 2), which fell off in health and died later of constipation 
and phrenitis. Experiments conducted in 1878 seemed to show that pu- 
trefaction in free air finally destroyed the virus of swine plague, as it is 
known to do that of malignant anthrax j but in view of the excessive 
virulence of the liquid that has become slightly putrid with a limited 
supply of air, it may well be questioned whether swine plague may not 
be but a modified form of septic infection. I have in progress some ex- 
periments which may throw more light on this subject. One pig inocu- 
lated with infusion of pork filled with bacteria from inoculation with an 
infusion of maize was afterward inoculated with fresh virus and placed 
in an infected pen. He had a sharp attack, but now seems in a fair way 
to recover. Other experiments on the same subject are in progress. 

7th. Inoculation tcith a culture of the virus in egg albumen seemed to pro- 
tectagainst thv effects of a subsequent inoculation with fresh peritoneal em- 
date, and with virus dried on a quill. — Subsequent inoculations with a 
maximum quantity of a culture in wheat bran, and of slightlv putrid 
peritoneal exudate, proved fatal. 

8th. Inoculation with a culture of the virus in human urine protected 
against the effects of subsequent inoculations with virus that had been pre- 
served in a vacuum tube, and with virus dried on a gwiK.—Subsequent in- 
oculations with the culture of the virus in bran, and with the putrid 
peritoneal exudate, in maximum quantity, proved fatal in both cases. 

Jttk. Inoculation with the virus cultivated in cow's milk produced a mild 
■ attack and mi immunity against the effects of exposure 4n an infected pen 
and of inoculation Jrom an infected wound, and secured a mild attack of 
thetnoculaHon with cultivation in tcheat bran.— Subsequent inoculations 
with the slightly putrid peritoneal exudate proved fatal in these as in 
other cases. 

EXPERIMENTS NOW IN PROGRESS. 

Three pigs are now under experiment to ascertain the protective 
efieotf of introducing into the system the products of the fermentation 
caused by bacteria, while the live bacteria are themselves excluded. 
Om was subjected to the products formed in an infusion of pork which 
had swarmed with bacteria developed from an inoculation with the 
liquid of decomposing Indian corn. The bacteria was destroyed bv 
heat and the non-vital liquid only was used. Exposed to infection and 
inoculated, .tliis pig has had a smart attack of illness, but at present 
seems in a fair way to recover. A second was treated with the blood of 
a sick pig after it had been similarly heated to destroy any existing 
bacteria, and this was once repeated after the effects of the first inoeu* 
totion had passed off. A third was similarly subjected to devitalized 
solution of the dung of a sick pig, on one occasion only. These last 
wtf* du l tim £ P lac « d in an infected pen in company with a sick pig, 
hu^so tar they have shown no sign of illness. 

fohould experiments in this line furnish an available method of pro- 
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taction, it must supersede all other modes in wliieii the living disease 
germs, in however mitigated a form, is introduced into the system. 
The living germ is always liable to increase from small beginnings to 
infinite quantities. It is farther liable in favorable suites of the system 
to part with its milder characteristics and resume the more virulent and 
deadly. But if the products of the baeterklian fermentation already 
elaborated in another system, or in an organic liquid, will so aftect the 
system that it shall become intolerant of the existence and growth of 
the bacteria within it, we are at once furnished with a mode of preven- 
tion which is likely to be as safe in its application as it may be efficient 
in its results. Toussaint claims that he has in this manner rendered a 
number of animals insusceptible to the contagion of anthrax, and if 
hog cholera is, like anthrax, a truly baeteridian disease, there is every 
reason to hope that it, too, may be prevented in this way. My first 
subject treated with the products of septic bacteria lias not shown an 
absolute insusceptibility to the infection of hog cholera, yet even she 
appears likely to make a good recovery* The two thus treated with the 
products of the bacteria of swine plague have so far appeared to escape 
all the perils of infection. 

Another line of experiment has been adopted to ascertain what re- 
lation the propagation of virulent bacteria in the circulating blood 
which has been deprived of most of its oxygen bears to the generation 
of swine plague. In my experiments the most fatal type of the poison 
was that which had undergone a slight putrefactive fermentation in a 
limited supply of air. hi connection with this is the fact that in ani- 
mals that die of suitbeation not only have bacteria entered from the 
bowels into the blood of t he portal vein, but they have become so vim- 
lent that a small quantity of such blood inoculated on healthy animals 
produced fatal results. (Signal) Hogs with their naturally high tem- 
perature demand more air in proportion to their body weight than the 
larger domestic animals, and yet as pigs are now reared and fattened 
this is usually the last consideration of the owners. I hope soon to be 
able to show what; connection there is, if any, between the deficiency of 
pure air lor the pig and the development de -novo of hog cholera. 

Respectfully submitted. 

JAMES LAW. 



SUPPLEMENTAL REPORT ON" SWINE PLAGUE. 
Hon. William G* Ltc Duo, ^ 

Commissioner of Agriculture ; 
Sm: In continuance of my report already sent, I now submit the 
following further results of my observations and the deductions to be 
drawn from them. The continuation of my experiments enables me to 
speak with greater confidence as to results, and the comparison of my 
own observations with those of others made on allied diseases has served 
to set certain views in a clearer light, and to establish principles which, 
I venture to hope, will form the basis of great and invaluable new de* 
partures m the field of sanitation. In view of the comparatively limited 
number of my own experiments on the prevailing plague of mim i I 
have ventured to introduce illustrative examples from other affections 
of man and animals, so as to show - something of the breadth and solidity 
of the ba&is on which stand the principles enunciated. While at first 
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dance this may be thought a deviation from the immediate subject of 
investigation, I think no one can follow me through without seeing that 
this apparent digression is of the most vital importance to our study, 
and to the due substantiation of our results. 

r • 

RESULTS OBTAINED. 

The final results of my investigations may be summed up under two 
heads : 1st. The vir ulence and fatality of the swine-plague germ is increased 
when qroivn in a very limited amount of air, and decreases as cultivated in 
free air. 2d. By placing the system of the pig under the influence of the chem- 
ical products of the qroiving swine-plague germ, though the germ itself is 
not introduced into the economy, the subject is rendered insusceptible to a 
future attack of the disease. 

1st. Force op the virus lessened by cultivation in free air. 

In my last report I had already indicated that the germ of this disease 
had in my hands proved much more virulent and deadly if it had been 
preserved for some days in a sealed bottle, or tightly packed in dry 
bran. Also, that the same germ as grown in different organic solutions 
(egg albumen, milk, urine, &c), with free access to the air through a 
pledget of cotton wool, had constantly produced mild types of the affec- 
tion. After my report had been sent 1 saw for the first time Pasteur's 
account of his method of mitigating the poison of chicken clwlera, and 
Buehner's account of his experiments in the same direction with the 
poison of malif/nant anthrax.' These so fully corroborated my conclu- 
sions that I felt more than ever confident in their truth, and as subse- 
quent experiment only tended to further substantiate them, the observa- 
tion appears now to be warranted that-itf is a principle for diseases caused 
by bacteria, and not recurring a second time in the same system, that the 
mltivaMon o f the germ in free air mitigates its virulence and fatality. 

To ventilate the question the results of Pasteur and Buchner are 
given below, together with observations on other diseases pointing to a 
similar conclusion, and finally my own results with the virus of stfine 
plague. 

a. PASTEUR'S METHOD WITH CHICKEN CHOLERA. 

Led by his extended observations and long experience in the cultiva- 
tions of mycrophytes in vinous ana other fermentations, Pasteur under- 
took to produce a variation from the common germ of chicken cholera 
by cultivating it artificially in infusion of chicken flesh with long inter- 
vals of time between the successive cultures. He found that after four 
months and upwards the products of culture became less deadly to 
chickens inoculated with it. At first the inoculated chickens would 
survive a day or two longer, though allfinally died. Then with the prod- 
uct of other cultivations of the germ, with still longer intervals, the 
inoculations did not all prove fatal ; first one out of ten would recover, 
then two, three, four, five, and by and by nine in ten recovered. One 
step further and no deaths at all took place, the germs, instead of enter- 
ing the blood and acting destructively there, having confined their rav- 
ages to the seat of inoculation, when they led to gangrene of a limited 
extent of the tissue, which in time sloughed ofl', leaving a healthy wound 
that soon healed. The system, however, was affected, and chickens 
that had been inoculated with this attenuated virus proved to be insus- 
ceptible to a further attack of chicken-cholera by exposure to infection. 
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Oh the other hand, the chicken-cholera virus which had been inclosed 
in hermetically-sealed glass tubes, containing two-thirds of the fluid and 
one-third of air, though set aside for six, eight, and even ten months, 
lost none of its virulence, and chicken infusion inoculated with the con- 
tained germs at the end of this long period became as virulent and as 
deadly as if it had been inoculated with the virus direct from the chicken, 
Pasteur logically concluded that the difference was due to the exclusion 
Of the-oxvgen of the air, which slowly but surely robbed the germ of 
its fatal power. This was still further supported by the observation 
that in certain cases, in which the virulence in the cultivated virus had 
not been materially affected by lapse of time, the layers of the germs 
developed in the liquid had been so thick that the deeper strata had 
been to a large extent shut out from the action of the air and conse- 
quently remained unchanged. 



BUCHNER'S OBSERVATIONS ON BACILLUS ANTHRACTS AND B. SUBTILIS. 

It had- long been noticed that the microphyte found in infusions of 
old hay {Bacillus subtilis) was practically indistinguishable from the 
gum of malignant anthrax (Bacillus anthracis) as seen under the micro- 
scope. The most appreciable distinction was that the Bacillus subtilis 
of old hay could be inoculated on the animal system without any evil 
result, while inoculation with the Bacillus anthracis produced the 
deadly malignant anthrax or malignant pustule. The apparent identity 
of the two, except in their effects* naturally roused the suspicion that 
the one was but a modified form of the other, though, no proof was 
forthcoming as to the reality of the dimly suspected transformation, 
nor the conditions under which it might occur. Finally Dr. Green- 
field, of London, found that the cultivation of Bacillus anthracis for six 
generations in aqueous humor robbed it of its virulence and restored it 
to a condition in which it was indistinguishable from the Bacillus sub- 
UUs. . The true reason of this loss of infective properties did not appear. 

Buchner started in the same field, and has not only succeeded in 
effecting the transformation in both directions, but in demonstrating 
the cause of the variation. By means of an ingenious apparatus he suc- 
ceeded in furnishing a fresh supply of boiled infusion of muscle to a 
vessel in which a culture had just been completed, and without the pos- 
sibility of the introduction of germs from the atmosphere. In this appa- 
ratus he cultivated the Bacillus anthracis for several hundred successive 
generations of the germs. These cultivations, like Dr. Greenfield's, 
were made with free access of air, filtered from all aerial germs by pass- 
ing through cotton wool. After a few generations he found that the 
cultivated fluid was no longer infecting when inoculated on animals. 
Next he found that instead of the product of cultivation being confined 
like a white cloud at the bottom of the liquid, a gradually-increasing 
amount rose to the surface. This scum was at first a thin greasy-look- 
ing layer, but this gradually thickened and became dried in successive 
generations, until it was found to grow readily in an acid hay infusion, 
and to present all the characters of Bacilhis subtilis. Here the demon- 
stration is most satisfactory. The virulent germ grown in free air not 
only loses it infecting qualities, but shows an increasing demand for 
oxygen by rising to the surface of the cultivation liquid, and ends by 
acquiring the power of growth in add hay infusion in place of alkaline 
blood and animal fluids, as heretofore. 
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The converse -transformation from the Bacillus suUilis of hay to the 
Bacillus mtkracis was more difficult, but was finally accomplished. 
Buchner obtained a supply of defibrinated blood, under antiseptic pre- 
cautions, inoculated with Bacillus subtilis 7 m.d kept it in constant motion, 
so that the scum on the surface should be broken up and the germs 
mostly beneath the surface of the liquid, a limited amount of oxygen 
being meanwhile conveyed to them by the constantly-moving red glob- 
ules. A transitional form soon appeared, which collected in a cloud at 
the bottom of the liquid after the manner of Bacillus anthraciSj but the 
transformation proceeded bo further, and the product never became in- 
fecting. Nothing discouraged by the failure, and attributing it to the 
absence of spores, which could not be induced to appear in the blood, 
Buchner substituted for the latter the extract of meat, with which he 
was entirely successful. In this the spores formed, virulence was ac- 
quired, rabbits and mice were successfully inoculated, and their blood 
in its turn produced malignant anthrax in the animals inoculated with it. 

Here we not only find Pasteur's observations confirmed in principle, 
but that principle carried a step further. The influence of an excess of 
air or oxygen on the successive generations of the virulent germ robs it 
of its infecting qualities, but on the other hand the growth of the non- 
virulent germ for a seiies of generations with a very restricted supply 
of air finally endows it with properties the most deadly. 



PRESERVATION OF THE ANTHRAX GERMS IN GRAVES, &0. 

Under certain conditions the exposure of the Bacillus anthracis to 
excess of oxygen determines its death. Eelte found that compressed 
oxygen (15 atmospheres) killed the bacillus, but not the spores. Bert 
showed that compressed oxygen killed the bacillus, without affecting 
the q ualities of the attendant organic (chemical) poisons. Davainehad 
shown, long previously that the process of putrefaction in the open air 
led to destruction of bacillus and the loss of infecting power. Later 
observers have conclusively shown that when the bacillus has formed 
spores that these can survive the exposure to air and do not breakdown 
into an indistinguishable and inert debris under the action of oxygen. 
It lias further been shown that the development of spores does not take 
place in the living animal system, but may take place in suitable con- 
ditions alter death. The conditions of such growth and of the main- 
tenance of infecting properties maybe deduced fi om the experiments 
of Buchner recorded above. A free exposure to air and a prompt putre- 
faction before spores have had time to develop destroys the virus. A 
very limited supply of air and the retardation of putrefaction afford 
time for the production of the spores, and is, besides, the precise condi- 
tion which tavors the preservation and increase of their virulence. It 
will be observed that it is not the entire exclusion of air. Toussaint 
found that the entire exclusion of the virus from the air in hermetically- 
sealed glass tubes destroyed its potency in eight or nine days. The 
condition requisite to its preservation is a restricted supply of air com* 
parable to that met with in the circulating blood or the nutrition liquids 
of the animal body, or to the flesh infusion in which Buchner trans- 
formed the harmless Bacillus of hay into the deadly Bacillus of 'anthrax* 
p will now be understood why the anthrax poison is preserved in certain 
Mis and graves and destroyed in others. In open, dry, sandy, or grav- 
elly soil, with perfect underdrainage, the bodies of anthrax victims may 
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be buried with comparative safety. The free permeation of such soils 
by air insures speedy and perfect putrefaction of the animal product, 
and the anthrax bacillus is at once destroyed, while if spores have been 
already formed they perish in their turn when transformed by develop- 
ment into the bacillus or chain-forms. In close, impervious, or damp 
soils, on the other hand, on the heavy clays or even porous soils with an 
impervious subsoil, in the basins of partially-dried ponds and lakes, on 
the flat alluvial banks of rivers, on deltas, &c, the poison is preserved 
for years, and the graves of the victims are especially dangerous. In 
one such case in Livingston County ? New York, on a sandy soil over a 
heavy clay subsoil, the graves were carefully fenced in by my direction, 
but nearly a year after, during a rainy period, the liquid oozing out on 
. the river bank between the clay and sand, and opposite one of the fenced 
graves, was licked by six cattle, all of which promptly perished by 
anthrax. The grave was now fenced in down to the water and no further 
deaths occurred. Pasteur has shown the virulence of the soil over such 
graves a year after interment, the germs being most abundant in the 
earth easts excreted by the worms which bring the spores from the 
infecting remains of the carcase beneath. Such soils,, it will be seen, 
furnish the condition of a very limited supply of oxygen dissolved in 
the water with which they are saturated, or in specially dry seasons 
admitted between the closely packed particles of the soil, which we 
have already seen to be essential to the preservation and increase of 
che infecting properties. Hence it is that some such soils in which the 
anthrax germ has been once implanted become thenceforth dead lots, 
fatal to any herbivora that may be turned upon them. Every fact con- 
nected with the life of the anthrax germ strengthens our confidence in 
the principle to be deduced from the cultivation experiments of Pasteur 
on the germ of chicken cholera,. 



ARGUMENT FROM YELLOW FEYEll. 

While yellow fever differs from the diseases already named in being 
less of a contagious affection transmissible from, man to man, and more 
a disease of locality or ships, yet it has some points of resemblance 
which are not without an instructive bearing on the principle (underly- 
ing the potency of certain disease germs) that has occupied our atten- 
tion. It must be acknowledged at the outset that no disease germ has 
been demonstrated as causative of yellow fever, Yet the history of 
each epidemic almost of necessity implies the existence of such a germ. 
The disease is introdoced into a foul tropical seaport bv an infected ves- 
sel, and the sufferers from the fever, and the infected" clothing, cargo, 
or ballast when landed establish so many centers of infection wherever 
they may be carried, and from which the poison is spread over one 01? 
many cities so long as the conditions are favorable to its development 
A mere chemical element cannot multiply in this way, and the propa- 
gation of yellow fever through a foul city from a single infected victim, 
demands for its explanation that we assume the existence of a living, 
self-multiplying organism. It does not affect this position though it is 
shown that the disease is not transferable indefinitely from man to man, 
or that the poison cannot undergo increase in the human body ; it suffices 
that it can be carried in or about the human body to multiply and grow 
indefinitely under the combined influence of damp, heat, and foulness 
outside the diseased economy. The point I wish to make is that we 
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hare in connection with this disease and causation of it a germ which 
can grow and increase out of the body and enlarge the area of the epi- 
demic. 

That yellow fever can originate on hoard ship is proved by a large 
mass of testimony by La Roche, Paget, Anderson, Potter, Hargis, Gamgee, 
and others (see Hargis 7 "Yellow Fever," Gamgee's "Yellow Fever a 
Nautical Disease*" &c.). Take one example from Potter : The Busbridge 
sailed from England for Madras April 15, 1792, arid passing through the 
tropics far west of the Cape de Verde Isles, and in the yellow-fever 
zone, developed yellow fever on board, though she had touched at no 
port since leaving England. A still more striking instance is that of 
the sloop Mary from a healthy port sent into Philadelphia as a prize in 
1799. Her cargo was removed, the decks washed, and the hatches and 
ports shut down without accident to any one employed on her. In this 
closed state she lay during three weeks of extremely hot weather, when 
a very offensive smell of bilge water was traced to the ship. Her ports 
and hatches were t hrown open ? torren ts of foul air rushed out, spreading 
a suffocating stench, for a. considerable distance, and a number of eases 
of yellow fever, the first in the city, developed in persons exposed to the 
noxious emanations (Caldwell). Here we find the hitherto harmless 
contents of the hold developing virulent properties under the combined 
influence of heat, moisture, and a limited supply of oxygen. The fer- 
mentation which went on harmlessly so long as the bilge water and 
other products were exposed to free air developed a deadly product 
when that air was partially excluded. Many such cases are on record, 
and show that the living germ, which must be assumed to exist in an 
innoxious form in the waters of the western tropical Atlantic, acquires its 
virulence by propagation in a confined area like a closed ship's hold 
where it can meet with but a limited amount of air. The converse holds 
equally true, that free exposure to air puts a limit to the virulence of 
the yellow-fever germs. This is testified by the board of experts ap- 
pointed by Congress in 1378, by Dr. Vanderpeel, and by all quarantine 
surgeons. 

In yellow fever, therefore, as in the other diseases named, we find 
further testimony to the truth of the principle that in diseases due to 
microphytes, virulence is often connected with propagation of the germ 
in a limited supply of oxygen. 



EXAMPLE IN ASIATIC CHOLERA. 

It is needless here to enter on the question of the true nature of the 
cholera contaginm, Suffice it to say, that in tbe permanence of this disease 
on certain rich tropical soils (Asiatic), in its conveyance during the sum- 
mer season to the remotest parts of the world within the tropics and 
the temperate zones, in the communication of the disease from man to 
man in a constantly increasing ratio, and in the preservation, of the 
poison with a successive increase and decrease of its virulence after it 
has passed out of t he animal body, we have ample proof of the existence 
of some kind of disease-germ which increases by a continuous genera- 
tion. To render this still clearer the annexed table, by Burd on- San- 
derson, may be given, setting forth the virulence of the cholera dis- 
charges on given days after they have been passed from the bowels and 
exposed to the free action of the air. The method was this : Pieces of 
blotting-paper ; dipped in the bowel discharges of the cholera patients, 
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were dried in a free current of air and fed to a given number of mice on 
each of the first six days after the liquid had been discharged. 



Period of decomposition. 


Per 100 mice employ ed*in exper* 
iment. 


No. contracted 
cholera. 


No, that died. 




n 

100 
71 
40 
0 


8 

32 
21 
57 
24 
0 





Here, then, is a manifest increase of virulence for the first three days, 
showing the capacity of the germ for development outside the animal 
body, as in the case of yellow fever. The exhaustion of the virulenco 
on the sixth day of development to the action of the ajr shows the ac- 
tion of the same law that we have seen to hold uniformly in the case of 
the other poisons examined. . . 

The opposite result of preservation of the cholera poison m a hunted 
amount of air is well shown by the observations of Pettenkofer of Mu- 
nich. He showed that the following conditions favor the diffusion of 
the poison and the development of a cholera epidemic, if, indeed, they 
are not essential to its production. A soil pervious and permeable to 
water and air, charged with a certain amount of moisture, deteimined 
by the presence of stagnant water in the subsoil, and finally with de- 
composing organic, especially excrementitious, matter. Here, then, we 
have in the typical soil, favorable to the propagation of the cholera poi- 
son, the precise condition found necessary to the preservation of the 
other disease-germs, namely, growth in an impure and partially deoxy- 
genated atmosphere. In the open air, in Burden-Sanderson's, experi- 
ments, the virulence was lost after the fifth day, but in the confined in- 
terstices of this impure soil it is preserved indefinitely during hot 
weather, and increases instead of diminishing its infecting properties. 

But independently of the condition of soil the deposit of the poison in 
a confined impure area tends to concentrate and increase its virulence. 
Thus Orton, Greenboro, Pettenkofer, Barton, and many others have 
showed that cholera is especially severe and fatal in those infected houses 
in. which a privy odor prevails. The close atmosphere of the sewer 
serves to secure the preservation of the poison as surely as the inter- 
stices of the hot, damp, putrid soil. 

EXAMPLE FROM TYPHOID FEVER. 

What has just been remarked of cholera and its persistence when the 
poisonous excreta are thrown into a confined and foul space, is still 
more characteristic of typhoid fever.. Like the germs of cholera, those of 
typhoid are mainly thrown off by the bowels. If those infecting bowel 
discharges are exposed on the surface of the soil to the free action of 
the air, they soon become inocuous. But if they are thrown into a close 
privy vault, or above all into an unventilated sewer, their virulence in - 
creases to a most dangerous extent, and the emanations from ^sncli 
sewers or vaults become incomparably more pestilential than the living- 
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patient or his excreta as just passed from the bowels. Of the infection 
from sewers and pits, Atkins says : 

The specific virus of typhoid fever may be propagated among healthy persons in 
three ways, namely : 1st, by percolation through the soil into wells Mat srnrolv 
• SF^^^P** '*> *£ e inhabitants ; 2d, by issuing through defects in the sewers into 
the air of the inhabited area ; or, 3d, by exhalation through the apertures of small ill- 
trapped water-closets or privies, which are at once the receptacles for the discharges of 
the sick and the daily resort of the healthy. When the specific poison thus issues into the 
<nr, the atmosphere generatedUmmeasurably more likely to communicate the disease than that 
which imnudiately surrounds the fever patients. 

It may be added that typoid fever was actually increased by the con- 
struction in towns of unventilated sewers from which the pent up gases 
forced themselves back into the houses as the most available means of 
escape, carrying with them the fever germs in an intensely virulent 
form. This has now been done away with to a large extent by the ven- 
tilation of the sewers, which at once tends to reduce the virulence of the 
inclosed poison and to do away with the pressure which forced it back 
into the houses. 

That the production of typhoid fever by such sewer emanations is due 
to the specific poison turned into the sewers from a typhoid fever patient 
and propagated there, and not alone to the gaseous products of ordinarv 
putrefaction, is clearly shown by the observations of Barlow, that while 
such simple putrid emanations induce fever and ill health, they do not 
cause a disease which is transmissable from system to system by conta- 
iPt .i^ or(ier to do this it is requisite that the virulent excreta of a 
typhoid fever patient should be turned into the channel containing the 
decomposing sewage, but when the virus hasbeen introduced it becomes 
at once more abundant and more potent, and the whole sewer becomes 
a^proufie generator of disease ; the ordinary contents of the sewer in a 
state of decomposition do not generate the typhoid fever poison, but tho 
sewer serves as the most prolific field for its reproduction whenever the 
poison is introduced into such putrid masses in the confined space. 

In typhoid fever, therefore, we have a most potent iUustration of a 
disease germ which increases its potency for evil as it is grown in a 
suitable material with a partial supply of air. 

SWINE PLAGUE VIRUS MORE VIRULENT WHEN GROWN IN A PARTIALLY 

AERATED MEDIUM. 

Jf|V? a, ^ P i e \ to ^ and wMch »fclit materially ex- 

tended, tend to show that it is a rule with disease-poisons of particular 
type that a certain limitation in the supply of oxygen to the liquids in 

2£? gr °iT ^ enS % tMr ™*» a * d renders 1m 

more deadly. It will not be surprising, therefore, if we find that the 

Sa ?u S r i? ciple holcls . m the. case of the specific virus of swine plague 
or that the converse is true that growth of this disease-germ with tree 
access to air tends to a steady reduction of the infecting power. In 
illustrating this subject I must draw upon the cases I have given in the 
two last reports of the Commissioner of Agriculture (1879 and 1880). 
32 jl 
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INOCULATION WITH JJ^H^^rSSw^Sw'^' GE0WTH * 
FEEE AIE AND OTHBEWIbL. 

INOCULATIONS WITH VIRUS CULTIVATED IN COW'S MILK WITH ACCESS 

TO AIR. 

1st A vis fHb. 7, present report) was inoculated with milk which 
had been infected with swine-plague virus twenty-four hoars before, 
and kept at 100° to 120° F., with free access to air through cotton wool. 
The effects were very slight, consisting of moderate fever and general 
but temporary ill health. This pig was subsequently inoculated with 
infected mine without harm, but succumbed to a Went liquid that had 
been kept for five days in a sealed bottle with a limited supply of air. 

2d A pig (No. 8, present report) was inoculated with miected milk 
which had been kept two days in an. incubator with access to air as 
before at a temperature of 100° to 120° F. 

The effect consisted in a slight fever only. .„ 

3d On the eighth day .this pig was inoculated with infected milk 
which had been kept eight days in the incubator at a temperature of 
100° F., with free access of air through cotton wool. 

Again there resulted a slight fever. , 

The animal was subsequently inoculated with virulent pus, without 
effect, but suffered severely from inoculation with virulent material that 
had been preserved closely packed in bran, and perished from the in- 
jeotion of an excess of virus kept in a closely sealed bottle with a lim- 
ited supply of air. , , . _ L 

4th. A pig (Ho. 6, present report) previously inoculated from a vacuum 
tube, in which virus had been shut up for four days, and which had 
recovered from the effects, was remoculated with infected milk which 
had been kept eight days in an incubator with free access to air. 

The health was scarcely affected. 

This subject afterward suffered severely from inoculation with virus 
which had been kept three days in wheat bran, and perished from inocu- 
lation with excess of virus which had been kept in a sealed bottle with 
little air. 

SUMMARY. 

Here, two separate animals inoculated with virus modified by growth 
in milk with free air, resist the second inoculation with the less virulent 
matter, but fall victims when the more virulent products are introduced 
into their systems in excess. A third pig, protected in the same way, 
suffered fatally from two inoculations with very virulent material. The 
main point made in these experiments is the material reduction of the 
virulence of the poison which had been cultivated in milk and air. ISo 
evil whatever came from four inoculations with it The minor point is 
the resistance of the inoculated system to the minor infections. Inocu- 
lation with the more virulent products in excessive amount still proved 
dangerous or fatal. 

INOCULATIONS WITH VIUUS CULTIVATED IN EGrGi- ALBUMEN WITH FREE 

ACCESS OF AIR. 

5th. A pig (No. 4, present report) was inoculated with infected egg- 
. albumen, the virus having been cultivated in this medium for two gen- 
erations, for two and seven days respectively, at an ordinary July 
temperature. 
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The result was a very slight and temporary fever. 

It was afterwards unsuccessfully inoculated on three separate occa- 
sions with, virus from a vacuum tube, with virus from a quillj and with 
virus preserved three days in bran, but perished from an inoculation with 
virus that had been five days in a sealed bottle with oue-ftftli its volume 
of air. 

6th. A Suffolk pig (No. 8, report 1880) was inoculated with infected 
albumen, of the fourth generation, that had stood nix days in an incu- 
bator at a temperature of 98° F., with free access to air through cotton 
wool. 

The mult on the health was scarcely perceptible. 
The same pig resisted all subsequent inoculations with more virulent 
products. 

SUMMARY. 

The first pig, protected by inoculation with a culture of the virus in 
egg-albumen in free air, resisted repeated inoculations with virulent 
matter, and perished only when injected with an excessive amount of 
the most deadly product I have been able to procure. The second pig 
showed from first to last no susceptibility to inoculation, so that it may 
have had a native immunity, and therefore Ave can deduce nothing cer- 
tain from its record. 

INOCULATIONS WITH VIRUS CULTIVATED IN HITMAN UEINE WITH FREE 

ACCESS OF AIE. 

7th. A pig (No 5, present report) was inoculated with infected urine 
of the second generation , the cultivation having extended ove* nine 
daps m all, and the last over seven days, at the ordinary J uly temperature. 

The result was slight fever only . 

This, pig was afterward inoculated on three successive occasions with 
virulent matter without visible harm, but finally succumbed to an inocu- 
lation with an excess of infecting* peritoneal exudation which* had been 
kept Jive days in a sealed bottle with one-Jiftii its volume of air. 

8th. A. pig (ISTo. 7, present report) formerly inoculated with infected 
milk was, on the eighth day, reinoeulated, this time with infected urine 
that had been cultivated eight days in. an apparatus allowing the free 
access of air through cotton wool. 

The remit was only slight fever. 

Forty-three days thereafter this pig was injected with an ex cess. of 
peritoneal exudate which had stood three days in a sealed bottle with 
one-fifth its bulk of air. It perished on the thirtieth day. 

SUMMARY* 

Here we have results identical with those of the egg-albumen virus, 
perfect resistance of the lighter infections, but prostration by an excess 
of the most virulent products. 

INOCULATIONS WITH VIRUS DRIED ON A QUILL. 

9th. A pig (No. 4, 1879) was inoculated with the lung exudate from a 
ease that •had died suddenly ; one day only on the qmlL 

result was a violent attack of swine plague. The patient was 
killed on the 18th day when already Very low. 

loth. A pig (No. 6, 1879) inoculated with lung exudate from a pig 
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that had been sick a week or two ; the virus was dried on a quill for one 
day only. 

Kesult, a fatal attach, death occurring on the 27th day. 

11th. A pig (No. 2, 1879) inoculated with pulmonary exudate from 
sick pig ; two days dried on the quill. 

Besult, a subacute attack with death on the 26th day. 

12th. A pig (No. 3, 1879) was inoculated with lung exudate which had 
been dried on a quill five days since the death of the sick pig. 

(The result was a limited fever only and recovery. 

The same pig afterward survived inoculation with the matter of an 
intestinal ulcer, but contracted a chronic form of the illness after inocu- 
lation with dried infected intestine five days after the death of the pig 
which furnished it. 

13th. A pig (No. 9, present report) was inoculated April 2% 1880, with 
virulent matter (from North Carolina.) which had been four days dried 
on a quill. 

The result was very slight other than some diarrhea. 

On the eleventh day thereafter the same pig was inoculated with 
virus (from North Carolina) which had been closely packed in wheat-bran 
for three days. It became seriously ill and died on the thirty-sixth day. 

14th. A pig (No. 10, present report) inoculated with virus {from North 
Carolina) which had been dried on a quill for four days. There was 
scarcely any appreciable»derangement of health. 

An inoculation on the eleventh day with virus preserved for three days 
in bran produced slight fever only, but on the fifteenth day thereafter 
with peritoneal fluid kept five days in a sealed bottle cau sed severe illness, 
and death on the twenty-fourth day. 

15th. A pig (No. 7, 1879) inoculated with lung exudate (from New 
Jersey) which had been dried on a quill for six days. 

The result was a severe form of the plague and death on the twenty- 
fifth day. 

SUMMARY. 

Two animals inoculated with virus on quill one day old and one with 
virus two days old suffer a severe attack; two inoculated with virus 
four days old and one with matter five days old have mild attacks, and 
finally one animal inoculated with virus six days old sutlers a fatal at- 
tack. One hundred per cent, perish from dried virus but one and two 
days old, while 75 per cent, recover from the effects of virus from four to 
six days old. The vims from New Jersey used when six days old was 
shown by other cases to be especially virulent, and while it is idle to spec- 
ulate further in the absence of exact knowledge, there is the strongest 
presumption that it was present on the quill in a thick laver, and better 
wrapped up from contact with the atmosphere than in other cases. On 
the whole, therefore, the inoculation from quills supports the general 
principle already seen to hold in the ease of cultures in different fields. 

INOCULATIONS OF SWINE-PLAGUE VIRUS WHICH HAD BEEN" PRE- 
SERVED WITH A LIMITED SUPPLY OF OXYGEN. 

The two forms in which I have tested this experimentally, were(l) be- 
setting aside a small portion of the diseased intestine, lung,' orlvmphatic 
gland in a close vessel packed as firmly as possible with dry wheat-bran, 
and (2) by placing the virulent liquids direct from the diseased animal 
•with one-fifth their volume of air in a sealed bottle, or, by placing the 
same products in a glass bulb having its outlet tube drawn out to form 
a narrow orifice (J line) and tightly packed with cotton wool. 
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INOCULATIONS TOH VIETTS PEESEEVED IN DE* WHEA3M5EAN. 

15th. A pig (No. 4 P Supplemeiital Eeport, 1879) unprotected, was in- 
oculated with a portion of diseased intestinal contents tlia t been 
closely paelced in brm for one month. 

The result was a high fever, great disorder of the bowels, with Woody 
faeces, and death on the eighteenth day. 

16th. A pig (No. 5, Supplemental Report, 1879), unprotected ' was 
inoculated with a portion of diseased intestine and contents that had 
been closely packed in bran for one month. 

The; result was a high fever, great disorder of the bowels, petechia*, 
and discolored skm. Was killed the twenty-seventh day 

17th. A pig (No. 13, present list) that had been inoculated from a 
quill, and made to cohabit with a sick pig without much effect, was re- 

JfoTiwu Se P teml ? er 3 18 80, with virluent intestine that had been 
packed three days m dry wheat-bran. 

day h6 reSUlt a SeV6r6 attaCk ° f iMeS8 and death on the tIlirfc y-sixth 
n ^S' rt A S^J 38 ? 2 ,' Supplemental Eeport, December 19, 1879), feci 
monttuLky'bran 11 mUGOm membrane that had been preserved a 

m Mevtt result iwas observable. The same pig suffered severely from 
inoculation with fresh infected intestine. *evusiy nam 

oill ASiiSV 0 ' P»^t »Port) that had been inoculated from a 
?Sk ^saffered from slight fever only was reinoculated September 3, 
18§0, with infected intestine which had been packed three days in brm. 

lhe result was some amount of fever and ill health, which still existed 
^^^o^ted afteeii days later with peritonXSatepS 

TnJtJr ( - a ^ V 1 a If led bofctle ' After tMs the siel ^s increased 
and death resulted on the twenty-fourth day (October 12). 

mtootAJF { ^°' 8? pr ^ ent "^PotJhad been inoculated twice with 
^5«J?*ii Mld ° nCe mt 1 pus from an in <*ulation nodule, but with- 
out serious illness? was reinoculated September 3 with diseased intes- 
tine winch had been packed three days in wheat-bran. UlbeaS6a mtes 
' 1 he result was only moderate illness. 

J«£v wS?Tf ?f? ?f*? m *™ 18 with peritoneal exudate from New 
<Juaey, winch proved fatal November 10. 

nriiS Tnh?ffi Si: a ' Pr i 6Sent rep0rt l inooulated <™7 3 with infected 
* m fin^L i ^ W1 *i a P^^y ««idate preserved in a vacuum tube, 
ami August 13 with virulent matter dried on a quill, and had August 

mitctmg intestine that had been kept tee days in bran. 
The result was exceedingly slight fever if any. 

toialSV^SlT il ? 0Cllla i ted T September 18 with excess of peri. 
So?/ a • ep T* fi ™ days ln a cl °sely sealed bottle. 

albumen^ t!L ( ?o iff if ^ w P ° rt) inoculated ^ 3 with infected egg- 
SESfT ' % y 10 .T th hqmd from a vacuum tube, and August 13 with 
SLt»* 01 \ qmll ^ wa 3 September 3,'reinoenlated with Ster wMch 
had been closely packed for three days in dry bran. 

Kesult, a moderate fever after the two first inoculations and ah™* +hA 
same amount, or rather a higher fever, after the thfrd ' b0Ut the 
flaJf whS e iKf iT aS ' 2 6pt f mh P 18 ', inoc ^ted with infecting peritoneal 
after. been^ #y.s ma closely-sealed bottle, and diedli days 
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INOCULATIONS WITH VIRUS KEPT IN CLOSED "VESSELS WITH ONE- 
FIFTH THEIR VOLUME OF AIR. 

The experiments under this head were conducted, as stated above, in 
sealed bottles and in glass bulbs with small outlet closely plugged with 

cottonwool. . , . , ^ . ... . . 

It is needless to specify cases, as all animals inoculated with this cul- 
ture, without exception, suffered severely and even fatally. It is only 
necessary to refer to Nos. 1, 3, 4, 5, 7, and 14 in the foregoing list. 

GENERAL RESULTS. 

My cultivation experiments on the virus were commenced in 1878, 
with the view of ascertaining what organic liquids modified the viru- 
lence of the specific poison. As the experiments progressed, it became 
evident that there was another element affecting the virulence, namely, 
the free action of the atmosphere on the preserved or cultivated virus. 
This was indicated in my report for the present year. Since that was 
written, subsequent facts have lent themselves to strengthen the evi- 
dence: and a review of my entire experience with this disease, together 
with a comparison of this with analogous results observed in the case 
of the specific poisons of other diseases more or less closely allied to 
this, have given to the conclusions all the force .of a principle dominating 
widely in this class of affections. 

The following table will give a "bird's-eye view" of results more 
striking than any similar amount of writing : 



Preservation, or culture 
medium. 



Cow's milk 

Ifiggalbumun 

Human urine 

Virus dried ou quill . 



Dry wlieat bran ... 
Blood and exudate. 



No. of 
generations. 



Period of cul- 
ture. 



Air admitted. 



3 
5? 



s 

I 



lto2 
2 to 4 
1 to 2 



3 to 8 days j Proelv 

9 to 1» clays j....uo \. t 

8 to 0 days I do 

1 day ..." 

2 days ! 

4 days ! 

5 days * 

6 days 

30 days . . . j A T *ry lmiitod 

3 days j do 

5 ( o il days j One- fifth volume. 

i 



4 1 



1 
2 
2' 
6 



With infected organic liquids kept in free air eight subjects were inoc- 
ulated, and eight survived \ with only slight illness. \V ith infected organic 
liquids with a , very limited access to air six subjects were inoculated and 
all died. With virus dried on quills, so that it can undergo slow changes, 
only seven subjects are inoculated, of which four are severely attacked and 
three slightly. With fresh diseased organ packed tightly in dry bran, 
and by reason of its moisture more subject to change, eight subjects were 
inoculated, of which four suffered severely and four slightly. Three fiftks 
had slight attacks when the infecting material had been in the bran* but 
three days, and one4hird only when it had been packed for thirty days. 



BEBXJCTIOKS—HYaiENIC AND PBOPHYL ACTIO. 



The above facts and conclusions are pregnant with important sugge^ 
tioHs in the field of hygiene and prophylactics. 
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Dangers of storing up the virus and increasing its poteney.~<-l8t. It is 
evident that we must guard more sedulously than ever against the pos- 
sible storing up of the virus of swine-plague in confined spaces when it 
has little access to air, and above all when there is superadded organic 
matter and moisture which may serve to maintain the vitality and assist 
in the proliferation of the poison. 

Herds crowding in straw-stacks and manure-lteaps. — We cannot too se- 
verely condemn the current practice of allowing pigs to crowd together 
"by scores and hundreds in the dSbris of rotten straw-stacks and dung- 
heaps, where they lie like sardines in a box, and even piled above each 
(Other; the whole, closely enveloped in the masses of decomposing dung 
6r litter, not only shuts out the pure and wholesome air, but generates 
an abundance of noxious gases to take its place and weaken the system. 
This doubtless contributes much toward laying the system open to the 
attack of whatever germ is imported into the herd ; it probably does not 
generate it, otherwise the plague would be even more prevalent than it ; 
is. Yet the resulting condition of the blood of the pig, the lack of oxy- 
gen, and the growth of the virus in this state of the fluid, in harmony 
with the principle we have been considering, must enhance its virulence 
and increase the mortality. 

But it is the intensifying of the poison which has passed out of the 
body which is especially to be feared. Deposits from the breath, skin- 
exhalations, urine, or dung of the pig, the germs must find in the damp 
and more firmly-packed lower layers of such refuse, and in the damp, 
close soil beneath, saturated with decomposing organic matter, the best 
field for its preservation and for the conservation or increase of its vir- 
ulence. If the pressure of liquid charged with organic matter could be 
done away with, the vims would lack for food and would be more readily 
destroyed. If the air could' be freely admitted to all parts of the mass 
and soil, the virus would soon perish or be transformed into a harmless' 
material. But as it is, this warm bed of the herd supplies the conditions: 
which we have found to be essential to the preservation of the plague- 
germs and to the increase of its potency. * . 
. In connection with this question it is no manifest consideration that 
among our domestic quadrupeds the pig requires the very largest 
amount of oxygen in proportion to its body-weight. The following 
table, condensed from a large one by Colin (Physiologic OompiarSe des 
Animaux), will illustrate this: 



Animate, 


%*% 

S u 

Hh 

O 


•1'Vs 
Fa 

g 0 5 *P 
O 


"ft. 

safe- 
zPt 

-111 

O 




Grammes, 
13. 272 
11.040 
1&577 
29. 698 
29.314 
28.392 
28.475 
2L192 


Grammes. 
5.080 
4.129 
5.080 
11.166 
7.638 
7.621 
7.748 
7.200 


Litres, 
0.393 
0,320 
fc393 
0.867 
0. 593 
0.607 
0.605 
0.562 












Cat... _ ; 1. 


:&*t>feit 





'From this it appears that to every pound of his body-weight the pig 
consumes more than double the amount of oxygen used up by the horse 
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or cow, and of course reduces a correspondingly greater amount of au- 
to a condition that mil not support respiration. If, therefore, the pig 
is compelled to breathe impure air, as in the conditions above referred 
to, his blood must sooner be deprived of the oxygen contained in it, and 
be reduced to that condition which we have seen is moat favorable to 
the virulence and potency of the disease-germ. But the owner should 
consider that in the conditions named the virus finds the most appro- 
priate media for its propagation and virulence within and without the 
body alike, and should carefully seclude his stock from exposure to such 
insalubrious conditions. 

CROWDING- IN CONFINED SPACES UNDER BARNS. 

Hardly less suggestive of the intensifying of the poison is the herd- 
ing of pigs, and especially in large numbers, in a confined space under 
barns occupied by other animals. Here the solid and liquid excretions 
of the stock above pass, to a certain extent, through the floor, and thus 
mixing with the excretions and exhalations of the pigs, accumulate in 
the confined area, saturate the ground, and determine constant emana- 
tions that deteriorate the air and undermine the health of the animals 
that crowd together in the close and stagnant atmosphere. The soil 
under such barns, charged with decomposing organic matter, presents 
the means for the preservation and germination of the virus, and the 
paucity of air driven out of the soil by the gaseous products is that best 
calculated to secure an increase of virulence. Such sleeping-places 
may, therefore, be set down with manure-heaps and rotten straw stacks 
as propagators, though they may not be germinators of the plague. In 
the present state of the swine industry in the Western States, the swine 
plague is so wide-spread that the chances' are always favorable to the 
extension of the contagion, and no herd, however well cared for, can be 
looked upon as safe; yet the danger must be greatly enhanced by that 
management which so surely contributes to the multiplication and po- 
tency of the germ. 

CLOSED SPACES BENEATH THE FLOORS. 

One of the worst conceivable arrangements in a pig-pen is a wooden 
floor covering a dark, closed space all but impervious to air. Into such 
a closed space the liquid excretions will sooner or later penetrate, car- 
rying with them the infecting matter of any diseased animal above. 
There, over a putrid soil, in a close, foul atmosphere, it has every oppor 
tunity of maintaining and increasing its virulence, and of surviving for 
weeks, months, or years to prove the center of frequent and disastrous 
outbreaks. The conditions are sufficiently like those connected with 
the generation of yellow fever and typhus, and of the conservation of 
these together with cholera and typhoid, to deter anv one from con- 
structing or preserving such an incubator of poison. * 

OBJECTION TO "WOODEN FLOORS AND WALLS. 

+ il n i^5 ght + ° f our / aet i and observations, every one must perceive 
the objection to wooden floors and walls in pig-pens, likely to receive 
the germs of swine plague. The joints and cracks in wooden buildings, 

■S2i^E SSV 0 ?' Ue ? me Med U P with *y ^ moist excretions, 
In I «,f^J 6 propagate the disease germs. Then, above 

au > m we case of the floors, the wood becomes saturated throughout 



with such, products, and as it is kept moist the germ once introduced 
and developing must make increase with a minimum of air, an<f will 
thereby retain or strengthen its potency. 

To obviate this something might be secured by thoroughly soaking 
the*timbers with oil before constructing the building; but an ideal floor 
would be an impermeable one— paved with glazed brick, flags, ot cob- 
blestones and jointed with Boman cement. The walls constructed of 
hard burned brick, stone, or cement, could, with such a floor, be fre- 
quently flushed with water and kept perfectly pure. 

OBJECTION TO CLOSE DRAINS AND LIQUID MANURE PITS- 

• So-called improvements are often fraught with unseen dangers, Un- 
ventilated sewers serve to spread typhoid fever, diphtheria, and cholera; 
warm, air-tight barns propagate consumption and glanders, and so close 
covered drains and cesspools, or liquid manure tanks, are liable to spread 
hog cholera* If these last are indulged in they should be properly ven- 
tilated by inlets for fresh air at their lower ends and outlets at their 
upper, and the latter should on no account be allowed to open into a 
close pig-pen to befoul its atmosphere. Emanations from such close, 
confined drains and pits are always unsanitary and injurious to animals 
requiring such abundance of pure air as do swine, but they must be- 
come pre-eminently plague-pits and passages once the hog cholera germ 
has been introduced into them. 

i 

DANGERS FROM RAILROAD OARS AND FROM VESSELS* 

It must be apparent that many of the objections to wooden piggeries 
apply no less to railroad cars- The joints and crevices, the accumula- 
tions of filthy and the absence of all systematic disinfection, the con- 
stant use of the cars for successive loads of swine, and the impossibility 
of obtaining perfect drying and aeration in the intervals, all combine to 
make these vehicles the bearers and disseminators of contagion. The 1 
absence of air in the masses of accumulated manure, and in the inter- 
stices of the wooden floor or wall will even go far towards adding a new 
force and malignancy to the poison that may be introduced. In ships 
and boats there is the additional danger of the close atmosphere between 
decks and the bilge water in the hold. 

Much may be done to obviate the danger by thoroughly soaking the 
wood- work of the cars and ships, but especially the floors, in oil, which 
will prevent the imbibition of other liquids. But in an infected coimtry 
nothing can replace the thorough cleansing and disinfection of these 
*cars and ships before they are to be used oh any occasion for the eon* 
veyance of store animals. 

RAILROAD AND MARKET YARDS AND BUILDINGS. 

As the rendezvous for great herds of swine these are surrounded by 
all the dangers of wooden piggeries and the additional risks of infec- 
tion attended on the railroad cars. The virulent droppings from one 
herd remain in the wood-work, joints, and cracks, in the intervals be- 
tween the paving stones, in the closed spaces beneath the floors, and in 
drains, &c, to infect other herds which pass through the same place in 
rapid succession. In the accumulated refuse, and especially in the 
closed buildings and drains, there is the special danger of the specific 
poison attaining increased virulence andmalignity and spreading a more 
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inveterate type of the malady than that from which it was derived. 
Thelmmute precautions advised for cars arid boats are equally demanded 
for public yards and buildings to be used for store swine. 

VARYING SEASONS WILL FAVOR A VARYING MORTALITY. 

It is not our purpose now to estimate the influence of electrical dis- 
turbances on the growth and quality of the poison, as that has not en- 
tered into our premises. In passing over these, however, we must not 
be held to ignore the great influence exerted on fermentations by vary- 
ing states of electrical tension, and the strong presumption that a poi- 
son, such as that of hog cholera, is similarly affected, and especially 
where outside the body. What we would especially call attention to is 
the varying condition of the soil as serving to preserve or modify the 
growth of the disease poison. 

WHY SUMMER IS THE MOST DANGEROUS SEASON. 

Various considerations will show the especial danger of summer. In 
winter the soil is bound up in frost, and even though the disease germ 
may be present in the earth, it is closely sealed and usually harmless. 
The hard surface cannot be broken up by rooting, and therefore the 
germ cannot be set free until the occurrence of the thaw. The germ 
cannot multiply in the soil, being laid up, not dead, but inactive like the 
dried and stored seed, ready to start a new growth and increase when 
subjected to the warmth and moisture of spring and summer. Thus it 
is that the disease often disappears during the winder months but breaks 
out anew on the return of genial weather. 

In summer, on the other hand, the frozen germ in the soil, building, 
or other place, is free to grow and multiply, and though buried more or 
less deeply it is constantly liable to be set free bj the rooting of the hog. 
The germs thus rooted up from a depth in the soil are likely to be far 
more dangerous than those that may have been left on the surface, hav- 
ing met with little ak to determine a salutary modification. In sum- 
mer, too, the hog exposed to the scorching rays of the sun is rendered 
feverish and more susceptible to the action of disease poisons. The air 
that he breathes is much more rarefied, contains far less oxygen in a 
given volume, and thus the aeration of the blood is likely to be less 
perfect than in colder weather, and the blood to prove more conducive 
to the production of a malignant germ. If the hogs are fed, as is too 
often the case, even in the extreme heat of summer, almost exclusively 
oh Indian corn of the preceding year's crop, this adds its quota of cos- 
tiveness, intestinal irritation, and fever, to favor the disease in its worst 
type. Finally, it need not be overlooked that summer is the season of 
the greatest number of hogs, and especially of young hogs that have 
never had the plague, and are therefore especially susceptible to its 
ravages. 

DRY SEASONS ON PARTICULAR SOILS. 

In dry, hot seasons not only are clay and other soils covered by a 
hard beaten crust comparatively impervious to air, but the soil beneath, 
also dry, is filled with the gaseous products of organic decay, which 
drive out the wholesome atmospheric air and prevent its entrance. The 
germs lodged in such a soil at a sufficient depth to bring them in eon- 
tact with some moisture are in precisely those conditions of a limited 
amount of oxygen in which they can develop their most redoubtable 



INVESTIGATION OF SWINE PLAGUE. 



607 



qualities. If the soil in question is naturally rich in organic matter,, or 
if, as is usually the case in, piggeries, it has been thoroughly charged 
with the secretions of the animals, the conditions are at their worst, as 
the organic matter furnishes food for the growth of the germ and the 
comparative absence of air tends to its more malignant development. 

The drying up of drains, pools, and pits during summer and autumn 
further favors the escape of germs that may have remained in the soil 
beneath harmless, until they could rise on the air in the gaseous emana- 
tions or be grubbed up by the snout of the pig. So with the viru- 
lent germs in the wood- work and beneath the floors. These may easily 
escape in infinitessimal particles from the open and cracking wood or 
the dry area beneath, though they had been hitherto bound up by the 
moisture. 

EFFECT OF WET SEASONS ON CERTAIN SOILS. 

Specially wet seasons operate in '.another way. By the heavy rainfall 
the soil is filled with water. If both soil and subsoil is gravelly or sandy, 
and if the fail is sufficient for good drainage, this soon passes off, and 
the germs are washed away, or, if not, are early disinfected by the action 
of the air. But in the rich alluvial soil, and clay which is more reten- 
tive of moisture, and in even the sandy and gravelly surface soils that 
have a subsoil of clay or other impervious material, or that are so low 
or so level that natural drainage is impossible, there is a water-logged 
condition approaching more or less near to the surface, and just so far 
as the soil is charged with water it is to a large extent emptied of air. 
The water-logged soil can only retain as much oxygen as the water will 
dissolve, and while at the best this must be limited, it must be dimin- 
ished in exact ratio with the pressure of the gases derived from the 
earth. It must be manifest, therefore, that soils that are at once rich 
in organic matter and from any cause retentive of water, wet seasons 
must often add to the potency of the swine-plague germ by determining 
its growth in a limited supply of air. 

VALUE OF LOOSE DRY EARTH AS A DISINFECTANT. 

This appears to depend largely on its antiseptic and deodorizing 
properties. Finely-powdered dry loam or clay is a direct antiseptic, 
and has the power of absorbing the noxious gases produced by organic 
decomposition and the growth of bacteria. It is besides porous in an 
eminent degree, and this transmits through its substance a large amount 
of atmospheric air and determines the less obnoxious fermentation. 
Hence in earth closets the disagreeable odor may be entirely suppressed s 
m the case of anthrax carcasses the virulence" may in time disappear: 
and in hog cholera the same good result may finally be attained. But 
it must be observed it is the dry, pulverulent, porous earth alone that 
will act in this way. Moisten it and pack it firmly and its good quali- 
ties may be at once exchanged for evil ones, and it may become a dan- 
gerous propagator in place of a destroyer of infection. Dry earth is 
not a potent and speedy disinfectant like chloride of zinc or lime: it will 
act slowly in this way if perfectly dry, open, and porous, but saturated 
with moisture or closely compressed, its good qualities are in the main 
lost. It may be used in certain cases as an auxiliary to other disinfect- 
ants, and its action is mainly valuable as showing how the porous dry 
soils axe slowly but permanently destructive to such poisons as those of 
anthrax, chicken cholera, and swine plague. 
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PROTECTION BY INOCULATION WITH THE MITIGATED VIRUS. 

What lias been said on inoculations witli the two .forms of yirasgrown 
respectively in muscle and little air seems to establish the fact that the 
first-named form produces a mild type of the disease, rarely or never 
fatal, and that this protects to a reasonable extent against any subse- 
quent attack from exposure to infection. In short, we seem to have 
here placed in our hands a means of protecting individual hogs and 
herds against heavy mortality from swine plague, which yearly claims its 
tens of thousands of victims. We have something apparently as valua- 
ble as the protective inoculation against small-pox, or lung plague, or 
even chicken cholera. It is not enough, however, to set forth the bene- 
fits; the drawbacks also must be advanced. 

DRAWBACKS TO PROTECTIVE INOCULATION WITH MITIGATED VIRUS. 

1st. The protective inoculation retards growth and thriving.— .Just how 
far this will affect the animal I am not yet prepared to say, yet m my 
cases it kept back the subject for one or several weeks. In a short- 
lived animal like the pig this is of some consequence, though admit- 
tedly of in comparably less than the present losses from hog cholera, 

2d. The method is a cause of the preservation of the dtsease-germ.—Ehm 
is a much more weighty objection. To protect a herd that is liable to 
be exposed to infection we must transmit to each animal the germ of the 
plague itself. The germ it is true will prove all but harmless to the ani- 
mals inoculated, but it will propagate in their systems and be deposited 
in their dwellings and yards, and if in either it meets with those condi- 
tions/which will serve to increase its virulence, it will be liable to speed- 
ily assume its deadly form and type. Let the living germ be put up in 
wood-work, or beneath it in drain or pit, in litter or manure, in puddled 
or water-logged soil, as above described, and it may soon be transformed 
from a benignant to a malignant poison. Let this once take place, and 
every new pig introduced by birth or otherwise is liable to contract the 
fatal form of the malady and to become the starting point for a new and 
disastrous outbreak. The same transformation to a virulent type may 
take place spontaneously in the bodies of certain animals on account of 
coexistent fever or other bodily disorder. 

Protective inoculation with this mitigated virus is too closely allied 
to the inoculation of flocks vrith sheep-pox or of human beings with 
small-pox. There can be no doubt that the habitual high mortality of 
these diseases may be almost entirely obviated in this way, but the 
disease-germ is reproduced to an indefinite extent, and there is ever the 
danger of uninoculated and susceptible subjects from outside or bom 
in the place contracting the malady in its most deadly form. So of the 
inoculation for swine plague with even mitigated virus. To render it 
perfectly safe it must be done under disinfecting precautions. The sub- 
jects should be kept in a building with paved or cement floors and lower 
walls, so that there may be no opportunity for the storing up of the dis- 
ease-germ ; their excretions must be regularly and thoroughly disinfected \ 
all drains must be carefully attended to in the same way, and finally, on 
full recovery, the place must be subjected to a thorough tlisinfection. It 
might doubtless be often safely accomplished on open porous soils 
naturally well drained, where the germs of the disease would be early 
destroyed, and where there was no wet spot, pond, stream, building, or 
other place where the/virus could be shut up and preserved or intensi- 
. fied. The greatest care, too, would be needful to prevent the escape of 
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;the infected or the approach of other animals, and to seeludethe ground 
fcom pigs, sheep, rabbits, and other susceptible creatures for a length 
(of time after a full recovery. ••• 

• INOCULATION OP HERDS THAT ARE ALREADY INFECTED. 

, It can rarely be desirable to inoculate herds, unless they already have 
,me infection in their midst, or are so much exposed that they can scarcely 
fail to contract the malady if left to themselves. But in th ese conditions 
it may evidently be adopted with decided advantage if intelligently 
carried out. " . J 

, The first measure would be to remove the whole herd from the build- 
ings, and inclosures in which the more virulent germ had been deposited 
excepting only such pigs as show by their elevated temperature, enlarged 
glands, cough, disturbed digestion, discolored skin, or other symptom, 
that they were already infected. They should be placed in a buildup 
or place as above indicated, where a subsequent thorough disinfection 
could be applied. They should be carefully watched after inoculation, 
and if any one has developed the malignant type of the disease it should 
be at once removed from the herd and destroyed or otherwise safelv 
taken care of. J 

Pains should be taken to supply pure air and surroundings, to avoid 
extremes of heat and cold, to give gently-laxative and easily-digested 
iood, and to correct any unhealthy condition of the functions, "above 
all of digestion. Finally, when all have recovered, disinfection of the 
premises should be conducted in a very thorough manner. 

' 2.— PROTECTIVE INFLUENCE OF THE CHEMICAL PRODUCTS OF THE 

SWINE-PLAGUE GERM. 

Bacteria intoxication and bacteria infection.-rln all diseases caused bv 
microphytes, there are two associated but distinct deleterious agents to 
betaken into account: 1st, the organism which is introduced from 
without and multiplies in the body of the patient; 2d, the chemical 
products elaborated by the growth and increase of the imported organism 
at the expense of the vital liquids. The two have been aptly named 
bacteria infection and bacteria intoxication. Each may be injurious 
and even fatal, yet each has its special mode of action and its limitations! 
so that we can estimate with a reasonable amount of certaintv the 
probable results in the two cases. 

In bacteria infection the selfrmultiplying organism is introduced into 
the body, and if it finds a suitable field for its growth it undergoes an 
indefinite increase, and may undermine the health or destroy life in one 
of various ways ; for example, by accumulating in the capillaries, arrest- 
ing the flow ol blood and abolishing the functions of vital organs, or 
leading to local abscess or gangrene; by abstracting oxygen and other 
essential elements from the blood, and resolving this vital fluid into a 
poisonous m place of a life-giving stream; or by reproducing itself in 
myriads, elaborating a vast amount of noxious chemical products and 
killing by poisoning. The bacteria, intowimtion or poisoning, on the 
other hand, is affected directly by the products of the growth of the 
bacteria, or in other words, by a. chemical compound incapable in itself 
of reproducing or increasing its substance. The respective powers 
and limitations of the two poisons may thus be mapped out with creat 
clearness. 

It is manifest that from bacteria infection may be derived nearly all 
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the evil results of bacteria intoxication, in addition to certain pernicious 
actions peculiarly its own. The germ being a living organism, with 
limitless powers of growth, it is manifest that apart from the power of 
the system to support it, there can be no bound to the amount Of chem- 
ical poisonous product it may generate, and thus to its own special 
work of destruction of the essential constituents of the blood, deoxida- 
tion of the vital fluid, plugging of vessels, local abscess and gangrene, 
it must ever add the poisonous influences of its purely chemical products. 
But it has its limitations as well, which do not belong to its products. 
In several bacteridian diseases the system will not sustain nor nourish 
the bacteria with the same readiness a second time if at all. The sys- 
tem that has once sustained an attack does not readily succumb to the 
same again. An incompatibility or antagonism has been established 
between the system thus protected and the bacterium, and henceforth 
the system may be repeatedly inoculated with the bacterium with the 
mostperfectimpunity. This cannot be said of theehemical products of the 
bacteria growth. These, like all chemical poison s, will act again and again 
upon the same system with little difference in effect, and if a partial tol- 
erance of their presence is acquired it can only be to a limited extent 
and after long exposure to their action, as tipplers acquire a tolerance 
of alcohol, or opium or arsenic eaters of these respective poisons. Kill 
the mycrophytes in the infecting bacteria liquids, and the chemical pro- 
ducts will act in exact ratio with the dose administered, and no amount 
of experience with the poison will prevent an excessive dose proving 
fatal. The action moreover will be prompt, and if it does not produce 
fatal results at an early stage it will gradually subside, for since the 
poison cannot multiply itself its effects must steadily decrease with its 
elimination from the system. With bacteria infection,, on the other hand, 
the evil effects must be somewhat delayed to allow of the reproduction 
of the germ and the production of the chemical poison, and thus the 
disorder of the system will undergo a progressive development. In an- 
other respect we may conceive of the bacteria infection being limited in 
its evil results. If the bacteria increase slowly the system will be likely 
to become somewhat habituated to the influence of the poison and in- 
susceptible to it, so that by the time the disease reaches its height the 
system may be able to bear with impunity a quantity of the poison which 
it could not have tolerated had the same amount been introduced sud- 
denly and before the economy had beeome inured to its influence. 

In illustration of the separate action of the bacteria and their chemi- 
cal products, Koch's experiments on mice with putrid fluids are most 
instructive. These were made with putrid liquid, but serve none the 
less to illustrate bacteridian poisoning. Koch injected putrid liquids un- 
der the skin of the mouse, and found when the amount used had been' 
excessive that the mouse died in a few hours from the effects of the 
chemical poison, and that not a bacillus could- be found in the blood 
within the vessels. If, on the other hand, a minimum amount of the 
putrid liquid was used, as by making a slight scratch with a lancet, the 
tip of which had been dipped in the liquid, and if the mouse survived 
the primary danger of death by the chemical poison it died in the course 
«t about two days of bacteridian infection, and the blood was found 
swarming with bacteria. Similarly, Ohauveau found that Algerian 
sheep, that are naturally insusceptible to anthrax, and which had suc- 
cessfully resisted inoculation with a minimum amount of the virus, 
fell victims to the disease if an excess of the poison were injected un- 
5 £ r ® km > ?f lf Q a second and third inoculation were practiced .before 
the effects of the first had passed off. Finally, Cossar, Ewart, and Bur- 
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don-SaEdersoii found that when antBrax liquids had been devitalized 
by exposure for some time to compressed oxygen (12 atmospheres), and 
when the germs (bacillus, and spores) had lost their power of propaga- 
tion and increase, the fluid still proved injurious, and even fatal to 
animals on which it was inoculated. With the vital germ destroyed} 
these evil effects could only come of the remaining chemical poisonous 
products, which retained their original potency. 

My own experiments on the virus of hog-cholera tend to establish the 
same fact in that disease. When I had subjected the virulent fluids for 
an hour to a temperature oscillating between 130° and 140° F., and then 
inoculated them on the pig, I found that the result was a certain amount 
of constitutional disorder and ill health, which did not, however, go on 
to a fatal issue. Here I presume, though I cannot prove, that the dis- 
ease germ had perished, and that the effects were due to the chemical 
products alone. Similarly, when I injected into the Sjstem large quan- 
tities of the virulent fluids, I found that death took place almost with- 
out exception, even in animals that had resisted ordinary inoculations. 
Of this mortality we may find an explanation in the febrile state of the 
system, induced by the presenceof the chemical poison. Davaine found 
that Guinea pigs died in summer from the inoculation with tt>Vo of the 
amount of putrid blood found necessary to kill the same animals in win- 
ter. This may be partly due to the excess of bacteria present in the air 
in dimmer, and introduced into the putrefying fluid, but was doubtless 
further influenced by the relaxed and susceptible condition of the sys- 
tem of the animals operated on. The observations of Chauveau and my 
own, that the inoculation with an excess of the virulent bacteria fluid 
will overcome the resisting power of a comparatively insusceptible ani- 
mal and induce a fatal result, tend to establish the same conclusion. 
The organic poison in such cases would undoubtedly induce fever, and 
the derangement of functions and assimilation attendant on the fever 
would break down the vital barriers and cause the blood globules and 
tissues to succumb to the attacks of the bacteria. The deduction is fur- 
ther corroborated by the morbid and even fatal results obtained by re- 
peated inoculations at short intervals with virulent bacteria fluids. 
Ohauveau ? s experiments on Algerian sheep with anthrax fluids and my 
own on pigs with swine-plague virus show clearly that the introduction 
into the system of fresh virulent bacteria fluids before a former inocula- 
tion had spent itself and had its products eliminated, enhanced the vio- 
lence of the attack and often induced a fatal result. Here it is not the 
increase in the number of the bacteria alone, nor the access of fresh*, and 
therefore more potent, germs that have the evil effects, for in the in- 
fected system there is practically no limit to the multiplication of the 
bacteria, and these, in place of being weakened, are often rendered more 
potent bypassing through a succession of animal systems. It is proba- 
bly largely due to a sudden access of the irritating chemical products 
along with the fresh bacteria. 

Is future protection secured by the action of the chemical products alone, 
or is the presence in the system of the bacteria essential?— If we knew posi- 
tively on what the protection from a second attack of the same infec- 
tious disease immediately depends, we could give a scientific answer to 
this question, but while our views of the mode of such protection are 
merely hypothetical we can only indulge in inferences which may be 
more or less reasonable. Some have supposed that there is eliminated 
from the system during the first attack some element, the presence of 
which is necessary to the maintenance and propagation of the disease 
fepm r but they fail to show why this particular element is not in itself 
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reproduced in after life as it was in time past Others hold that the 
chemical products of the growth of the bacteria are left m the system 
and prove fatal to the bacteria germs if again introduced. But thin 
is negatived by the fact that these same virulent bacteria continue to 
grow in the same vessel, and in spite of the presence of their chemical 
products, if fresh infusion of meat is introduced. Moreover, both of 
these assumptions appear to be disproved by the fact that a large dose 
of the virulent bacteria fluid in a refractory system will overcome the 
apparent immunity and lay the animal under the sway of the disease. 
If the immunity were due, either to the abstraction of an element essen- 
tial to the bacteria or the presence of a product inimical to them* the 
results would be of an entirely opposite kind, and the subject would be 
as much proof against a large dose as a small one. A third hypothesis, 
at one time supported by Toussaint in the case of anthrax, was that, by 
the earlier attack, inflammation of the lymphatic glands was induced 
and an amount of condensation, which in the future enabled them to 
filter the bacteria out of the liquids passing through them, and thus to 
prevent the infection of the general system- This view was thought to 
receivei strong confirmation from the fact that bacteria, thrown into the 
blood, are usually filtered out of it by the capillaries in the course of a 
few hours, and that the blood of the foetus in the womb of a pregnant 
animal has never been found to contain the bacillus anthraeis, though 
the dam may have perished with that disease and though her blood 
may have swarmed with the germs. But the advocates of this hypoth- 
esis overlooked the facts that the occurrence of inflammation, conden- 
sation, enlargement, and other structural changes of the lymphatic 
glands (as from tuberculosis, cancer, lymphadenoma, &c,,) offered no 
protection against a subsequent attack of anthrax ; and that though the 
bacteria thrown into the blood disappeared within a few hours, they 
reappeared later in countless numbers when they had had time for 
reproduction in the circulatory system. 

Then with regard to thefcetus in utero there is another influence which 
curiously enough has hitherto escaped recognition by all observers and 
writers on this subject. The fmtm is essentially a carnivorous animal; 
it lives solely on the products elaborated for it in the maternal system, 
and thus has a claim to the comparative immunity from anthrax which 
appears to pertain to all animals that feed on flesh alone. This im- 
munity has been shown to belong less to the germs than to the kind of 
food furnished. Thus foxes and rats were alike refractory to anthrax 
when their diet was restricted to flesh, but both fell easy victims if first 
fed for some time on vegetable food. Like the carnivorous animal the 
foetus in utero is sustained exclusively by the products of the animal 
economy, and it is much more reasonable to suppose that in this lies the 
secret of its immunity front anthrax, than that the fcetai membranes 
form a filter more efficient than the mucous membranes and skin show 
themselves to be in the case of the mother. The only other hypothesis 
that need be mentioned maintains that the organized elements of the 
body— blood globules, nuclei, &c. — by reason of their first exposure to 
the. poison become physiologically insusceptible to its pernicious effects, 
just as a drunkard becomes proof against large doses of alcohol, an 
opium eater against morphia, or a smoker against tobacco. In each ot 
these cases the susceptibility to the poison is not altogether lost, but a 
large dose may still prove fatal, and this is precisely what holds also in 
the bacteridian diseases. It may be opposed to this view that the blood 
globules, nuclei, and other living and assimilating elements of tfcei body 
are not permanent but are continually changing, new generations coll- 
ie , , •■ ' ' . '.. ■ . -.;V;-:--: \ v. 
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stantly taking the place of the old, and that it is irrational to suppose 
that this refractory hahit towards a particular poison can be transmitted 
through ten, twenty, lifty, or one hundred generations without being 
exhausted, and that if this can be the case in the individual system it 
should be equally true for the family, for as the offspring results from the 
growth of two vital dements of the parents, it should inherit the ac- 
quired immunity to a particular disease as it inherits the other personal 
attributes of the parent But the cases are not exactly parallel. .The 
germs supplied by the parents as the starting point of the future animal, 
though they have within them all the powers of nutrition, growth, and 
development which should issue in a new being, the counterpart of its 
parents, are yet susceptible of changes and peculiarities of development 
that do not belong to the nuclei which preside over the nutrition and 
growth of the tissues of the fully-formed animal body. 

The embryonic cell at first grows ami multiplies only without any 
manifest tendency to differentiation. Later, when the different organs 
of the new being * are to be formed, the cells take on powers according 
to their location ; one set of cells build up vessels, another set produce 
nervous tissue, a third set cartilage, a fourth, muscle, a fifth, tendon, and 
so on until the entire body is completed i n all its harmony and symmetry. 
But with the formation of the different tissues the cells that preside over 
their formation have their functions narrowly restricted to certain well- 
defined limits. At an earlier stage anything that interferes with the 
growth and nutrition of the embryonic cell will cause an arrest, redun- 
dancy, or modification of the future animal; thus distortions, malforma- 
tions, and monstrosities of the chick may be determined by vaxnishing 
in various ways the shell of an egg. But when the body has once been 
formed out of these plastic and unstable embryonic cells, their descend- 
ants can only, in health, produce the tissue in the midst of which they 
lie and that only to a limited extent and in a definite form. The nuclei 
of muscle, nerve, and bone can respectively build up but muscle, nerve, 
and bone, and the form of the particular muscle, nerve, or bone in which 
the lot of each, has been cask When we thus see the progeny of the 
germ osjll or the embryonic cell losing all the powers of varied growth 
and development which wore inherent in their parents and limited for 
the future to one definite and invariable process in nutrition and growth, 
we can. well imagine how the same germ cells in developing into the 
animal body should part also with that refractory attitude toward a 
specific d isease which was the prerogative of the parent organism. 

This view is further strengthened by the tact that though an animal 
that has acquired an immunity from a specific disease afterward pro- 
duces offspring which are susceptible to the disease in question, yet it 
has been shown in the case of anthrax, that if such immunity on the 
part of the parent has been acquired by a non-fatal attack of the affection 
during advanced pregnancy, the preservative effect is extended to the 
tVetus as well. Here the ffetus has advanced beyond the condition of 
an ovum, or of simple embryonic cells or tissue, and is already well 
formed, with all its differentiated -'bones, muscles, tendons, brain, nerves, 
vessels, and -viscera. The nuclei presiding over the growth of these 
different structures are henceforth fixed in their powers, and any habi- 
tude impressed upon them may now be permanently preserved just as 
it is in the adult animal. 

This consideration serves to fortify the doctrine that the immunity 
from a contagious disease acquired by a first attack is due to a habit, 
or acquired power of endurance or resistance on the part of the living 
cells or nuclei of the animal body. The doctrine it is true is not abso- 
33A 
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lutely proved— it must remain as a hypothetical proposition ; but it 
"better accords with and explains observed facts, and is liable to fewer 
objections than any theory on the subject that has come under our 
notice. We may accept it therefore as a working theory subject to 
revision at any future time, should further developments demand 
this. 

To return to our question. Do the observed facts accord best with 
the idea that protection is acquired by the action of the chemical prod- 
ucts of the bacteria alone, or is the presence in the system of the bacteria 
essential f As the question appears to us every tiling serves to support 
the first conclusion. A priori, a dead bacterium can no more render the 
system or the tissue non-receptive of the live bacterium than can any 
other similar infinitesimal particle of dead matter. Again, if it were 
merely the mechanical effects of the bacteria in. the capillary blood-ves- 
sels and tissues that secured the protection, one bacterium should be 
absolutely protective against the attack of another— the animal that 
has suffered from anthrax should be insusceptible to septicaemia and 
vice versa. But excepting in the case of anthrax and chicken cholera 
no such mutual vicarious action has been shown to exist. 

The facts attending the acquired immunity of the advanced but un- 
born offspring of an anthrax mother seem to be almost conclusive on 
this question. The blood of the dam may be swarming with bacteria, 
but these have never been found in the blood of the foitus. It is only 
reasonable to conclude that they have never entered the body of the 
foetus, or if otherwise that they have perished very soon after they en- 
tered. The chemical products, on the other hand/being soluble in the 
vital fluids presumably enter the foetal system along with the ma- 
ternal secretions. The offspring when born proves refractory to an- 
thrax, so that there is the strongest presumption that it has been forti- 
fied by the action of the chemical products of the anthrax upon its 
system before birth. In this ease immunity cannot well have resulted 
from any action of the growing and multiplying bacteria on the blood 
or living tissues, for the evidence is all opposed to the idea of' their 
presence, at any time, in the foetal system, much more to their growth 
and propagation there. Yet here unquestionably the disease in the 
mother has produced an insusceptibility in the foetus, such as would 
occur had it been itself the subject of the disease. It follows almost of 
necessity that the introduction into the system of the chemical products 
of the bacteria is equivalent in a protective sense to the introduction of 
the bacteria themselves. But the mere chemical products cannot un- 
dergo increase in the system ; therefore, we can graduate the dose of 
these as safely as we can a dose of opium or rhubarb. 

With this presumptive evidence we are prepared to study the direct 
results of the introduction into the system of the chemical products of 
anthrax and swine plague made with the view of securing an insuscepti- 
bility to these respective diseases in the future. 

Totissaint^s results.— Toussaint employed two different methods for the 
removal and destruction of* the bacteria from his anthrax liquids. First, 
he filtered the anthrax bloocl through a linen cloth and ten or twelve 
folds of filter-paper, having first deiibrinated it to secure readier filtra- 
tion.. But the method mostly successful sometimes failed on account of 
the escape of bacteria through the filter, and was always difficult to 
manipulate by reason of the clogging of the filter. Second, he sought 
to destroy the vitality of the bacteria by heating the anthrax liquid for 
fifteen minutes to a temperature of 55° centigrade (131° F.), To prevent 
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father cliarige he then added carbolic acid at the rate of a drop or two 
tS each ounce of the heated liquid. 

Whether Toussaint succeeded in destroying the vitality of all the bac- 
terial by this last method may well be questioned. Yet the resttlts 
showed that he had at least so far reduced their vitality and virulence 
th^t they could as a rule be thrown into the system of an animal with- 
out producing fatal results, but with the effect of rendering that system 
refractory to the disease for the future. In his first experiment five 
sheep were inoculated with the supposed devitalized anthrax blood. Later 
th^e were inoculated with the fresh anthrax blood of a rabbit. One died 
and four survived. The four sheep were now again injected with the devi- 
talized blood of the dead sheep, and though they have been twice since 
mbctilated with fresh virulent blood they have shown no evil results. 
Instructed by his partial insuceess, Toussaint extended his method by 
injecting, not once, but on two successive occasions, the supposed devi- 
talized anthrax blood, and he found that this increased the certainty of 
protection, and by late accounts he had at the veterinary school of Ton- 
louse ten animals, sheep and dogs, which he had in this way rendered 
insusceptible to inoculation with the most virulent anthrax fluids. In 
carrying out his method, Toussaint found that not only was a repetition 
of the injection with the devitalized blood necessary, but that it was 
ueedM to allow a certain period (twelve to. fifteen days) to elapse be- 
tween the last injection and the inoculation wi th* anthrax liquids j other- 
wise the protection was not attained. • In short, it was with these injec- 
tions of devitalized blood as it had been with the inoculations with viru- 
lent anthrax liquids practiced by Chauveau. If a new inoculation with 
littitteot anthrax liquids were made w r hilo the system was still disordered 
with the results of the former operation, it only insured a severe or fatal 
result. To Secure good results the febrile condition caused by the injec- 
tion of the supposed devitalized anthrax liquid must have quite disap- 
peared ij and time must have been allowed for the elimination of the 
chemical products of the anthrax, and for producing the' full obtainable 
iitorfessibn on the living elements of the tissues, before the protecting 
itifiuehce could be relied upon. 

A partial failure which befell Toussaint at Alfort deserves to be men*, 
tioned. Twenty sheep were injected with the supposed devitalized an- 
thrax blood, and within four days four of them died of anthrax, their 
blood swarming with bacilli. Here, unquestionably, there was some 
lapse. Either the heat had not been sufficient to kill the bacteria in 
the anthrax liquid, and some active bacilli had been injected with the 
supposed harmless blood, or the anthrax germs had been introduced 
from some other source and produced the fatal results recorded. Prop- 
erly viewed, the occurrence does not militate against Toussaintfs method* 
It showed merely that he had employed too low a temx>erature or for too 
short a time in devitalizing the anthrax liquids, or that the experiment 
was so far vitiated by t he accidental introduction of other anthrax germs* 
This will be evident when it is told that of the sixteen remaining sheep 
of the experimental lot a number have been inoculated with anthrax 
liquids, but all have resisted their evil influence. 

$lie desideratum in Toussaintfs method appears to be the exposure of 
the virulent liquid to be used for protective purposes to a higher tem- 
perature &nd for a longer time than he has practiced. If the protecting 
Sfjfeht is a mere chemical product, as there is reason to believe, there is 
little danger of its destruction by exposure to 55° 0. for a longer period, 
'considerably, higbe* temperature. 

My rm$$i±~A. pig was injected with one drachm of virulent swine* 
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plague blood which had been repeatedly heated to 130°, 150° and 200° 
F., and a month later with, an equal amount of virulent blood which 
had been raised to 130° F. for thirty minutes, and the day following for 
three hoars. This caused some loss of appetite and appearance of ill 
health, but no very appreciable fever- Thirteen days after the last 
operation this pig was placed in a small pen with a pig suffering from 
swine plague, and at intervals of a month was twice inoculated with the 
virus of swine plague, but all without evil consequence. 

Another pig was injected with a drachm of infusion of the mucus- 
covered faeces of a pig suffering from swine plague, the infusion having 
first been filtered and heated for one-half an hour to 130° F., until all 
movement of the contained bacteria had ceased. As in the other case 
there was some evidence of ill health, but no material fever, and on the 
thirty-eighth day the subject was placed in a small pen with a sick 
pig. Afterward, with intervals of a month, it was twice inoculated with 
virulent (swine plague) virus, but successfully resisted, and maintained 
good general health. 

A third pig was injected with one drachm of pork infusion which had 
swarmed with bacteria, resulting from an inoculation with infusion of 
putrid maize. Before inoculating it on the pig the pork infusion was 
heated to H0° F. for three hours in succession. There resulted some 
derangement of health, slight fever, and a local swelling in the seat of 
injection. When these had subsided, on the fourteenth day, the pig 
was placed in a small pen in company with a diseased one. Nine days 
after she had a sharp attack of swine plague, which lasted eighteen days, 
and led to much loss of condition. Later, at intervals of one month, 
she was twice inoculated with active virus of swine plague, but on each 
occasion without any further ill result. 

On the last occasion of the inoculation of these three pigs afresh pig 
was inoculated with the same virulent matter, which caused consider- 
able fever with a temperature varying from 104° to 106° F., but from 
which the subject finally recovered. 

Here, then, we have two pigs protected from the noxious action of the 
swine-plague virus by being first brought under the influence of the chem- 
ical products resulting from the growth of this virus in the system. We 
have further a third pig treated in the sa me way with the products of an 
ordinary putrefaction fermentation in a pork infusion which had been 
similarly devitalized by heat, but this fails to secure the same immunity, 
and this pig suffers severely from swine plague when made to cohabit 
with a victim of that disease. Later, this pig and the two others suc- 
cessfully resist two successive inoculations with swine-plague virus, 
while a fourth pig inoculated with this same virus sustains a consider- 
able but Dot a fatal attack. 

The experiments, it is true, are limited in number and liable to the 
objection that the results may have been accidental coincidences, yet so 
far as they go they support the theory that the chemical product of the 
swine-plague germ when deprived of its living microphytes affects the 
system so as to render it, for the future, insusceptible to the attacks of 
such germs. When taken in connection with the fact that swine plague 
rarely recurs in the same individual, that, as in the case of other diseases 
that attack the same animal but once, the most rational explanation 
appears to be that it is the deleterious chemical xmoduets of the disease 
genu and not the germ itself that affects the system so as to secure this 
immunity, and finally that in the closely-allied disease of anthrax Tous- 
saint has secured a similar insusceptibility by an identical process, it is 
altogether reasonable to suppose that we are here furnished with a 



INVESTIGATION OF SWINE PLAGUE. 



51.7 



system of prevention which, if carried into general practice, would re- 
duce our present losses from hog cholera to a comparatively insignificant 
figure. 

It is not without hesitancy that I announce this conclusion, but this 
hesitation arises not so much from uncertainty as to the results as from 
the fear that if extensively resorted to it will be liable to be widely mis- 
applied and to fall into unmerited discredit. 

When it is considered that the term hog cholera is applied to every 
fatal disease of swine, it is at once seen how this method of preventing 
hog cholera would be applied to a large class of disorders to which it is 
in no sense adapted and would soon gain the most unqualified and most 
undeserved condemnation. One or two examples of the confounding of 
other affections with the genuine hog cholera may be quoted to illus- 
trate this danger. In the report of the Department of Agriculture for 
1877, Dr. Healey describes a so-called hog cholera which prevailed in 
Princess Anne county, Virginia, but which was due to minute worms 
embedded in the mucous coats of the stomach and bowels. From the 
cuts of some of these worms I would judge them to have been the em- 
bryos of the whipworm s ( Tricocephalm dispar) . Long before Dr. Fletcher, 
of Indiana, found --an epizootic of so-called hog cholera caused by the 
presence of the lard worm {Stephanurm dentatus) in great numbers in 
the liver. Mr. Hatch, chairman of the Congressional House Committee 
on Agriculture, recently told me that in his district a Dr. Johnson found 
the hog choleja (?) to be caused by worms in the lungs and bowels, and 
has virtually cleansed the district of this disease by the free use of 
tobacco. I have repeatedly seen a high mortality among pigs from 
the ravages of the large round worm (Ascaris suilla) which crowd the 
intestines and even block the gall ducts with the most serious and even 
fatal results. In other cases the presence in numbers of the small 
round-mouthed worm (Mero$tonum dentaturn), or of the hook-headed 
worm (EeMmrynchus gigas) gi ves rise to a similar widespread mortality, 
preceded by intestinal suffering and disorder and emaciation, which is 
readily mistaken for the genuine hog cholera. 

Again, the presence in the bowels of myriads of trichina spiralis, and 
the irritation caused by them in boring through the walls of the intes- 
tines, may easily give rise to symptoms that may be taken for those of 
hog cholera. Now, nothing can be clearer than that our system of pre- 
vention applied to those verminous diseases would be utterly futile, and 
as all of them are spoken of as hog cholera, any general resort to the 
method would inevitably embrace such cases, and as surely bring con- 
demnation on the measure. 

Again, so-called hog cholera is sometimes found on investigation to 
be simple malignant or bacteridian anthrax, freely intercommunicable 
between different animals, and between these animals and man. In 
cases of this kind our method would probably protect against the an- 
thrax, but we have as yet no evidence to show that the chemical pro- 
ducts of anthrax would prove protective against the gcmiine hog cholera. 

In other cases still we find a great mortality among hogs, and espe- 
cially high-bred hogs, from tuberculosis* Here the disease usually attacks 
the bowels, and the attendant ulcers of their walls, and the enlargement 
of the mesenteric glands, with the consequent disorder of the digestive 
organs, abdominal pain, and emaciation, easily lead to the confounding 
of this disease with the sub-acute types of hog cholera. But there is no 
reason to. suppose that the application of the suggested method of pre- 
vention to this disease would be of the slightest avail. 

We might go on to enumerate nearly all the fatal diseases of swine, 
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but these examples will suffice to show how the .method proposed is 
liable to the grossest abuse in ordinary hands. If fully confirmed by 
further experiment, and reduced to safety by all necessary precautions, 
it gives promise of proving a measure of the most beneficent kind ? but 
if applied recklessly, and^ without due knowledge of the true nature of 
the existing disease, or due judgment as to method, it may prove far 
more hurtful than beneficial. From observations already made the fol- 
lowing may be set down as among the necessary 

PRECAUTIONS TO BE OBSERVED. 

1st. See that it is the genuine hog cholera or swine plague that is being 
dealt with. This is equally necessary as to the disease to be prevented, 
and as to the virus which is to be devitalized for preventive inoculation. 

2d. The virulent fluid to be devitalized may be the blood of a diseased 
animal, or the liquid exudation into a diseased organ, including the 
lumen of the bowel In such cases it is best taken at the height of the 
disease rather than from a partially "convalescent animal in which the 
virus may have disappeared, and the structural changes only may have 
been left. If from a cultivation in pork infusion, that should have been 
prepared with all due precaution against the introduction of air bacteria, 
and with access to air, but which air should not much exceed one-fifth 
of its bulk. 

3d. In exposing this liuid to heat, that should be carried to 140° R 
and retained at this temperature for an hour or more, until, in short, 
all indications of life in the contained mycrophytes has ceased. 

4th. Swine to be operated on must be removed from all diseased 
hogs and infected places and objects, for with the presence of the liv- 
ing germ in the system the injection of £he devitalized chemical pro- 
ducts will only tend to aggravate the attack. For the same reason all 
inoculated animals showing symptoms of a severe attack and presuma- 
bly suffering from bacteridian infection, in place of the simple intoxica- 
tion with the chemical products, should be at once removed from the 
herd operated on. 

5th. In inoculating the devitalized chemical products, the injection of 
a small quantity at a time and its repetition at intervals of three days 
or a week promises to be safer and more effectual than one large injec- 
tion. The injection of 10 to 20 drops at a time and its repetition once 
or twice would probably secure a greater immunity with less loss of 
condition and progress than if a larger amount were introduced at once. 

6th. The animals operated on should be carefully guarded against 
infection for three weeks after the last injection of the devitalized Virus. 
The presence of the chemical poison in the blood and the attendant 
constitutional disturbance invites rather than debars the growth of the 
plague germj hence the latter must be excluded until the former has 
be^n entirely eliminated. For the same reason the free use of disinfect- 
tants (chloride of Ume, chloride of zinc, sulphate of iron, or carbolic acid) 
in the operating yards and buildings will be of the utmost value. So 
will every conceivable precaution against the introduction of disease 
germs through accidental channels, as by other animals, by the pork 
itolm fcy dogs, carried by men, &e. 

ADVANTAGES PROMISED BY THIS METHOD. 

1st. It offers immunity from a fatal disease by a method which does 
not entail the propagation of the living germ in the system of the ani- 
mal to be protected. 
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2d. It avoids the risk, of the preservation, amplification, diffusion, or 
increase of potency of the disease germ, all of which contingencies are 
possible in Inoculations with a mitigated virus. . 

3d. It does away with the necessity for an exhaustive disinfection 
after the animals have been moccuiatcd and have recovered from its 
results. 

4th. The dose of the devitalized chemical products can be so gradu- 
ated to the strength, of the animal that there will be no risk of a fatal re- 
sult. When even the mitigated, living germ is introduced there can no 
longer be any certainty that it will not reproduce itself to a dangerous 
extent, or that owing to the special condition of the system or of its sur- 
roundings it may not suddenly assume its fatal type, but with the devi- 
talized chemical products we can graduate the dose so as to secure as 
great a certainty in result as in the ease of a dose of castor oil or Epsom 

salts. ,..,», . 

5th. The system, can be habituated to the poison and fortified against 
it by a succession of small doses, no one of which is at all dangerous in 
itself, whereas if a, germ were once introduced, though of mitigated 
power, it may increase so as to develop a power that is altogether unex- 
pected. 

DISADVANTAGES AND DRAWBACKS. 

These are few, apart from the certainty above noticed, that if largely 
resorted to it will be misapplied by many to other diseases than the 
genuine swine plague, and will thus fall into disrepute. 

It can do no good but only harm to animals that are already infected, 
as it can only add to the deleterious products with which the gem is 
charging the system. 

Its effect can only be evil if the subjects are allowed to become in- 
fected before the chemical products of the bacteria have had time to 
fully affect the system and to have become eliminated. If this is ne- 
glected, and early infection is allowed, it can only add to the mortality. 

There is the additional disadvantage that to secure the protective 
products the production of the virulent germ must be kept up, either 
in the bodies of a successive series of diseased pigs or in an infusion of 
pork. The slightest carelessness with regard to the seclusion of these 
fields of poison, or as to the disposal of their products, may easily be- 
come the occasion of a spread of the worst type of the plague among 
unprotected animals. 

On the whole these drawbacks can easily be guarded against, and it 
may well be hoped that in the hands of scientific men, who will not 
blunder at the outset as to the nature of the disease in hand, this 
method of protection may be availed of to reduce to the minimum our 
losses from hog cholera. * • 

EXPERIMENTS IN INOCULATION WITH THE BLOOD OF A SUFFOCATED 

PIG. 

In view of the observation of Signol that the blood of the portal vein 
of a suffocated horse was virulent when inoculated on other horses, and 
produced a disease that could be conveyed indefinitely from horse to 
horse, and the physiological fact that the hog demands an unusual 
amount of air in proportion to his size, I. sought to resolve the question, 
as to whether the swine plague could be produced by the modification 
of intestinal bacteria grown in the circulating blood, which had been 
largely deprived of air. 
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A four-weeks old Berkshire pig was taken from, its dam and fed for 
two days on Indian corn meal and wheat bran. It was then kdled by 
suffocation, and one hour later ten drops of blood froni the rete miraUU 
of the small intestines were mixed with a drachm of river water and 
injected into the right flank of a four-months old Berkshire pig. This 
piV had on the fifth day a material rise of temperature, which continued 
for seven days, but there was no manifest dullness, loss of appetite, 
nor other very marked sign of illness. Three weeks after this pig was 
inoculated with the virulent intestinal contents of a sick pig, and again 
after six weeks more with virus cultivated in pork infusion with a lim- 
ited supply of air, but suffered no marked impairment of health from 
either operation. It was also kept in an infected pen without any evil 

A second four-months old Berkshire was inoculated with the portal 
blood of the suffocated pig— in this case ten hours after the death ot 
the latter. The same amount of blood was used, having been mixed 
with half a drachm of water and thrown into the subcutaneous tissue 
of the left flank. In this pig also the temperature was elevated on the 
fifth day, and the high temperature lasted for five days, but as in the 
other case there was ho serious evidence of ill health. As in the other 
wise, this pig was twice thereafter inoculated with virulent matter 
without any evident harm. 

I hardly dare to attach any importance to these results. The very 
slight impairment of health caused by inoculation with the blood of 
the suffocated pig, and the absence of all specific swine-plague lesions 
i/ti the animals operated on, militates against the idea that they suffered 
from, this disease. On the other hand, the fact that the second and 
third inoculations made with virulent matter had no apparent effect 
upon them, but that the last (February — ) had a decided effect on a 
fresh and unprotected pig, might be held to imply that the first inocula- 
tion—that, namely, with the blood of the suffocated pig—had protected 
them against the inroads of the swine-plague poison. Such a protec- 
tion would not be altogether unprecedented, as Pasteur found that his 
chickens 'inoculated with the mitigated virus of chicken cholera, were 
fortified not against that disease only, but against anthrax as well — a 
bacteridian affection, but one which seems to depend on an altogether 
different germ from that of chicken cholera. That the result thus ob- 
tained by Pasteur is not a principle capable of general application is 
shown by the result of my inoculation with the products of a fermenta- 
tion in pork infusion inoculated from a fermenting infusion of maize, the 
pig thus inoculated having afterward had a sharp attack of swine plague 
when subjected to that infection. 

We see that in certain cases the chemical products of the growth of 
one bacterium will affect an animal system so as to fortify it against 
the attacks of another bacterium, but also that this does not hold 
as between all the different bacteria fermentations, the products of one 
having no protective effect on the system against the attacks of certain 
others. It seems preferable, therefore, to leave the bare facts stated as 
they have been observed. They may serve as a suggestion for further 
experiment in this direction until the present indications shall have 
been otherwise explained, or, if they really bear out the theory I set out 
to test, until the protective action shall have been placed on a solid 
foundation. 

Respectfully submitted. 

.JAMES LAW. 

Ithaca, K. Y., March 14, 1S8L 
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RECORD OF DR. LAW'S LATER EXPERIMENTS— Continued. 
Small White Pig No. 11— Continued. 
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From this time the health continued excellent, though the subject was 
again, inoculated February 14 with vims cultivated in pork infusion with 
a limited amount of air. 



Small Male Berkshire Pig. No. 14. 

This subject I acquired a fortnight after I had, bv your instructions, 
suspended work for the Department of Agriculture, but as it was em- 
ployed as a test case it is important to my conclusions that it should be 
introduced into this report. 

February 14, 1881, it was inoculated with virus that had been culti- 
vated in pork infusion with a very limited supply of air (the same virus 
used on Nos. 13 , 12, 13, 15, and 16). The result was a very material rise 
ot temperature which stood at 104° F, February 18 105.25° February 
21, and 106° for nearly a week thereafter. The appetite fell off some- 
what, the inguinal glands were enlarged, the skin became scurfy and 
slightly unctuous, and he fell off slightly in condition. 

The attack terminated in recovery, but was very valuable as showing 
1 he marked effect on an unprotected system of the poison which proved 
utterly harmless to the four protected pigs mentioned above. 
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February 14, this pig was inoculated with virulent pork infusion cultivated with a very limited sup 
ply oi: air/but alike before and alter the inoculation the temperature maintained about the average o 
the last few wecka above recorded, 
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Female Bkrkshjrk Pkj, four months old, No. 16- Continued. 
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l'V:>mary H, this pig was agaiu inoculated with a cultivation of swhe-pJasuo virus in pork infusion 
wtb a limited araouift of air, but the health continued unaffected, and tbe temperature as in the last 
few weeks recorded above. 
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INVESTIGATION 03? SWINE-PLAGUE. 



THIRD REPORT OF DR. II. J. DETMERS. 



Hon. William G-. Le Due, 

Commissioner of Agriculture : 

Sir : In presenting to you the present report and the results of my 
investigation of swine-plague from April, 1880, till date, permit me to 
, mate a few remarks, by way of preface, before I enter into my subject. 
In my previous investigations, commencing in August, 1878, and con- 
tinning with some interruptions till March, 1880, 1 endeavored first to 
ascertain the nature and the cause or causes of the disease, -the means 
and manner of its spreading, and the working of its morbid process; 
and, secondly, to discover the means necessary to check its spreading 
and to prevent its outbreak. In my present investigation, which may 
be considered as a continuation of my former work, I made it a special 
object, first, to verity the results of my former experiments ; secondly, 
to learn the most practical means of prevention, that is, such as would 
most likely be the least objectionable to the farmer, and prove both 
effective and easy of application ; thirdly, to ascertain whether and to 
what extent an attack of swine-plague terminating in recovery is able 
to destroy further predisposition or to produce immunity from the effect 
of a subsequent iinection; fourthly, to study as much as possible the 
nature, characteristic properties, or features and workings of those sehi- 
zomycetes (Jiaegeli) or schizophytie (micrococci and bacteria) which 
constitute the infectious principle and the cause of swine-plague; and, 
fifthly, to ascertain, if possible, the influences or causes which made the 
disease more lenient or less malignant in 1879 and 1880 than in 1878: in 
other words, to discover the agencies or conditions which cause the 
disease to be more lenient in its single attacks, and in its epizootic 
spreading in one season and in one locality than in another. Whether 
and how far I have succeeded in solving these problems is not for me to 
say. 

The following pages will show what lias been accomplished, and what 
yefc remains to be done. That more might have been done, if circum- 
stances had been favorable, I admit. When I commenced my first 
investigation, in the fall of 1878 and in the winter qf 1878->79, 1 had 
clear sailing, because an abundance of material was always available. 
The disease presented itself almost everywhere, in its most malignant 
form; This last year it was not so; material, that is, material from a 
malignant case, was often wanting when needed, and usually had to be 
obtained from a great distance. Sporadic outbreaks of swine-plague 
were numerous enough, but the cases, being invariably very mild, could 
not be relied upon to furnish material for experimentation, because it 
was found, this season as well as last year, that ah inoculation with 
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infectious material from a very mild case produces, as a rule, only a 
mild attack. Hence, as it was my intention to Jind reliable means of 
prevention, and to subject the preventives used last year to a severe 
test, it was not advisable to inoculate from any case of swine-pla^ue 
that presented itself or was convenient. I had to make my selections 
and very often was obliged to travel a considerable distance to obtain 
suitable inoculation-matter from a really malignant and typical case of 
swine-plague. Whenever it was possible to get material from a mahV 
nant and typical case, any other was rejected ; and so some time was 
lost in finding malignant cases ; but the results of my experiments have 
gained in reliability. I preferred to lose some time rather than to make 
experiments which cannot be relied upon and are apt to mislead or to 
conceal the truth which we endeavor to ascertain. I have also been 
very careful never to use any material for purposes of inoculation that 
was tainted with putrefaction, and, consequently, am sure that I have 
never mistaken septicaemia or pyemia for swine-plague 5 neither do I 
consider any morbid changes as those of genuine swing-plague, unless 
the peculiar changes (hepatization) in the lungs, characteristic of that 
disease, are fully and unmistakably developed. For purposes of inocu- 
lation I have always chosen material, whenever I bad a choice, from 
animals in which not only the lungs, but also the intestines, the caecum 
and colon, or one of them , exhibited in af ully -developed form the character- 
istic morbid changes — the lungs the peculiar hepatization, and the caecum 
and colon the ulcerous tumors. Further, I never used material except 
from animals of which I myself made the post-mortem examination, and, 
whenever obtainable, took it from pigs killed by bleeding while in an 
advanced stage of swine-plague. Whenever such an animal was not 
available, and I was therefore obliged to take the material from a dead 
pig, it was always taken from one that had been dead but a very short 
time — an hour or two — and in which putrefaction was not noticeable. 
Further, no material was -used for inoculation that had not been sub- 
jected ^ to a thorough microscopical examination, and found free from 
bacterium termo at the time the inoculation was made. So I am confi- 
dent that no mistake, confounding the morbid changes of septicemia 
or of other diseases with those of swine-plague, has occurred. 

As this report is to be considered as a continuation, or rather comple- 
tion, of my former reports, published in your Special Report So. 12, in 
your Annual Beport for 1878, in your Special Report No. 22, and in 
your Annual Report for 1879, it will be best, in order to avoid as much 
as possible unnecessary repetitions, to adopt the same headings, and 
to arrange the material on hand in the same order as in the previous 
reports. 

1. Definition of swine-plague. 

But little needs to be added under this" head to what has been pre- 
viously said, The following will suffice; 

Swine-plague, though a disease peculiar to swine, can, under favor- 
able circumstances, be communicated to other mammals, and under verv 
favorable circumstances probably also to human beings, but very likely 
not to barnyard fowls. It can and may attack one and the same animal 
twice, and even three times, but if it does, the second and third attacks 
are always mild ones and not apt to become fatal unless complicated 
with other diseases. As a rule, however, the first attack, provided the 
animal recovers, produces immunity from the effect of a subsequent 
infection, at any rate for some time and it may be for life. The same 
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seems to destroy fully or partially the conditions necessary to the devel- 
opment of the swine-plague schizopbyta*< or sehizoinycetes. Even an 
interrupted attack, or, in other words," an infection that has been pre- 
vented from causing serious morbkl changes, either by medical treat- 
ment or otherwise, as a rule, .seems to produce immunity from the effect 
of a subsequent infection, the same as a fully developed attack. Fur-, 
ther, wherever the morbid process of swine-plague has become suffi- 
ciently developed to produce morbid changes, serious enough to mani- 
fest* their existence by a rapid emaciation, but particularly a permanent 
enlargement -of the; mesenteric lymphatic glands, and of other lymphatic 
glands in general, the animal, if surviving, may regain its appetite and 
consume/as much food as any healthy hog of the same age, but will 
never show adequate growth and thrift, and will be a source of loss to 
its owner as long as it lives. Growth and thrift, it seems, remain more 
or less unimpaired only in such cases in which the morbid process does 
not sufficiently develop to produce permanent morbid changes in the 
lymphatic system, or more particularly, permanent swelling and obstruc- 
tion in the lymphatic glands. 

Although the morbid process of swine plague can have its seat in al- 
most any organ or part of the body, it .must be considered as character- 
istic of the disease that the lungs invariably are more or less affected, 
and constitute in a large number of cases the principal seat of the 
morbid process. At any rate, in over two hundred post-mortem exami- 
nations I found, in every case, more or less of that peculiar hepatiza- 
tion characterized by its distinct limits, by its different appearance and 
color, according to its age, in different parts of the lungs, and sometimes 
even in adjoining lobules, and by the small red, or red-brown specks 
of extravasated blood, usually exceedingly numerous in those parts of 
the lungs not yet fully hepatizecl, or in the first stage of hepatization. 
So I have come to t he conclusion that hepatization of at least some por- 
tion of the lung- tissue must be considered as a never absent morbid 
change, characteristic of the disease, and that 110 swine-plague is exist- 
ing where the lungs are not morbidly affected, or where they are found 
to be in a normal condition. If other parts were not also frequently af- 
fected, and in some cases even more than the lungs, swine plague might 
be called a " baeteritic" pneumonia. 

2. Symptoms. 

The disease, on a whole, was this year of a much milder type and less 
complicated than in 1878 and in the early part of 1879, and the symptoms, 
therefore, were less varied, but otherwise exactly the same as those 
given in my first report, and so nothing needs to be added. Moreover, 
the symptoms of swine plague are sufficiently known to most farmers 
to enable them to recognize the disease when it makes its appearance. 
Great: dumpishness and total indifference to surroundings, observed 
this year in some cases, proved to be the effect of serious morbid changes 
in the liver, caused, however, more by the presence of numerous entozoa 
in the hepatic ducts than by the morbid process of swine-plague, 

3. Prognosis. 

In my last report I said, in regard to prognosis, that the same, though 
always unfavorable, is, as a rule, not quite so hopeless in the winter and. 
spring as in the summer and early autumn, probably because in the 
former seasons the seat of the morbid process is limited more frequently 
t*> the respiratory organs and to the pulmonary tissue, and is not found 
34 A 
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so often in the intestines. Still this difference, partially due, no doubt, 
to some other causes and conditions to be explained below, is not a very 
great one, especially if it is taken into consideration that swine plague 
is always more fatal to very young pigs than to older animals or f till- 
grown hogs, and that more pigs are born in the spring than at any other 
season of the year. 

The above observation concerning the prognosis, although undoubt 
edly correct, needs a slight modification. The death rate in a herd of 
swine affected with swine-plague is also increased or decreased respect- 
ively by the comparative malignancy or leniency of the epizooty, which, 
it seems, depends largely, on the/one hand, upon the rapidity with which 
the swine- plague sehizophyfre change, develop, and propagate, and, on 
the other hand, upon the size of the herd, the condition of the premises 
on which they are kept, the number of diseased animals in the herd, and 
the mode and manner in which the animals are attended to. Every- 
thing else being equal, the mortality, as a rule, will be the greater the 
more rapidly the disease is spreading from one animal to another, and 
the more abundant the infectious principle, the swine-plague schizo- 
phyte. This is easily explained. The larger the herd and the greater 
the number of animals diseased at the same time, the greater is also the 
quantity of the excretions containing the swine-plague schizomyeetes or 
sehizophytra, consequently the more abundant the means of infection, 
and the more rapid the -spreading of the disease within the herd. 
Again, a rapid spreading causes many animals to become affected at 
the same time and thus increases not only the sum total of the number 
of schizophytiB discharged with the excretions of the diseased animals, 
but also the quantity of the infectious principle taken up by each indi- 
vidual pig. As a consequence the single attacks become the more 
malignant and the more fatal the more rapidly the disease is spreading: 
and vice versa, the more malignant the single cases the more rapid will 
be the dissemi nation of the infectious principle and the spreading of 
the disease. That such is the case becomes yet more apparent if it is 
taken into consideration that ulcerous tumors in the c^eccum and colon- 
are, according to experience, a more frequent occurrence — are found in 
about 90 per cent, of all cases if the epizooty is malignant and occurs 
less frequently — are found only in about 40 or 25 per cent, of all cases 
if swine-plague presents itself in a comparatively mild form; and that 
wherever ulcerous tumors are existing much more infectious material 
(schizophyfce) is discharged with the excrements than incases in which 
ulcerous tumors are wanting, or in which the intestinal canal is not 
seriously affected* 

MORBID CHANGES. 

On the whole the morbid changes found at the post-mortem examina- 
tions in 1880 do not essentially differ from those observed in 1878 and 
1879. Qualitatively they are exactly the same. In the tall of 1878, and 
in the winter of 1873~ ? 79, swine plague presented itself in a very malig- 
nant form almost everywhere where it made its appearance, and besides 
the never-absent morbid changes in the lungs, consisting in a peculiar 
hepatization of a larger or smaller portion of the pulmonary tissue, and 
in a deposit of fluid exudation and numerous small extravasations of 
blood in the non-hepatized parts of the lungs, other important and 
characteristic morbid changes, especially in the ciecum and colon, and 
pr^eiiting themselves as ulcerous tumors, projecting like knobs or but- 
tons over the surface of the mucous membrane, were found in about 90 
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per cent, of all eases examined. In the winter of 1879~ ? S0 the disease 
on a whole, was much milder, and those ulcerous tumors presented 
themselves in about 50 per cent* of the cases examined, while in the 
spring, suinuier, and fall of 1880 the disease prevailed in a still more 
lenient form, and the morbid changes in the caecum and colon, the ulcer- 
ous tumors, were not found in more than 25 or 30 per cent* of the cases 
examined. The morbid changes in the lungs, however, proved to be 
exactly the same in 1880 as in 1 878, at any rate presented in both years 
the same pathological features, 

Entozoa, such as Strongyhts paradoxus in the bronchial tubes, Ascarig 
lumbrwoides in the stomach and duodenum, and Trichocephaliis erenatus 
in the caecum, but especially the two former, have been found in quite 
a number of cases, but it will hardly be necessary to say once more that 
these worms do not constitute the cause of swine plague, and that their 
presence is merely an accidental complication^ well calculated, though, 
to increase the malignancy of the morbid process, because their presence 
necessarily weakens the constitution of the animal, and thus facilitates 
the operations of the schizophytse. On the other baud, worms always 
thrive better in a diseased or declining organism thftn in a healthy 
animal. The two last-named entozoa have been found in several cases, 
in which their presence was not attended with any conspicuous morbid 
changes in those parts — stomach and intestines — in which the worms 
were found. The same, of course, cannot be sa id of Btrongyhis paradoxus 
in the bronchial tubes, because in every case of swine plague the lungs 
are more or less diseased, and it is exceedingly difficult to determine 
how much or liow little the presence of those worms may have con- 
tributed in bringing about those changes. In parts of the lungs but 
little affected by the morbid process of swine plague, but infected with 
lung- worms (Strongylm paradoxus) the mucous membrane of the bron- 
chial tubes presented a little swelling or what may be called a catarrhal 
condition* 

In my last report I advanced reasons for the less frequent occurrence 
of the ulcerous tumors in the large intestines in the summer -and fall of 
1879 and in the winter of 1879->80 than in the fall of 1878. The same 
undoubtedly are well founded, and have contributed in bringing about 
the above result, but I find that the causes assigned are not the only 
ones. The occurrence of those ulcerous tumors is the more frequent the 
more virulent the morbid process, and the comparative malignancy or 
leniency of the latter depends largely upon the rapidity or slowness 
respectively with which- the schizophyto propagate and undergo trans- 
formation, as will be more fully explained under another heading. 

Professor Dr. Roloff, director of the Royal Veterinary School at Ber- 
lin, states in a private letter of recent date that ulcerous tumors in the 
cfBcum and colon are not found at the post-mortem examinations of pigs 
, affected with swine plague (Sehweine-Sfeuche) in Germany, and hints at 
the possibility of those ulcerous tumors being foreign "to the morbid 
process of swine plague, and previously existing complications, or 
morbid changes of longer standing than those produced by the morbid 
process of swine plague. That such is not the case— that, on the con- 
trary, those ulcerous tumors, though not present in every case, consti- 
tute one of the most characteristic morbid changes of swine plague, and 
are the product of the morbid process of that disease, is proved beyond 
a doubt, 1, by the frequency of their occurrence in such experimental 
pigs as were perfectly free from any scrofulous- or tuberculous affection, 
and in every respect in good health when inoculated with swine-plague 
jnaterial. If those ulcerous tumors were previously existing compliea- 
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tions they would not have been met with in any of my experimental 
pig's, because I have been very careful and very particular, especially in 
1878- ? 79, when ulcerous tumors were more frequently met with than in 
1880, in selecting none but perfectly healthy animals for experimental 
purposes, unless experimental pigs Nos. 3, 4, 5, <>, and 7, bought this 
year of Mr. Lawrence, are exceptions. They were* as is stated below, 
coughing some when I received them, because they had lung-worms, 
but were otherwise healthy and perfectly free from any scrofulous or 
tuberculous affection. But neither No. I nor Xo. 5, the only ones of 
that lot which died of swine-plague, had any ulcerous tumors in the 
eascum or colon (vf. account of post mortem examination below). % by 
the fact that the morbid process of swine plague, wherever it causes 
sloughing or ulceration on the external surface of the body, for in- 
stance, in the eyelids, in the noses of pigs that have been ringed, in the 
lips and faces of small suckling pigs that have been fighting for a teat, 
in the scrotum of pigs recently castrated, and in any other sore or 
wound that may happen to exist, produces almost- precisely the same 
morbid changes— a proliferous growth of morbid cells and granular 
detritus— as in the ulcerous tumors in the caecum and colon. 

In other respects, no essential differences have been observed. The 
disease of 1880 is exactly the same swine- plague that prevailed in 1878- 
? 79 ; it is only less malignant, and spreads with less rapidity. A rapid 
spreading and a frequent occurrence of ulcerous tumors go together, 
because the sehizophytie, which are voided with the excrements, are, 
for reasons explained before, better calculated to spread the disease 
from animal to animal and from herd to herd, than those discharged 
by, or emanating from, the body of a diseased hog in any other way or 
manner; and the more developed the morbid process in the intestinal 
canal, the greater the number of swine-plague schizophytee discharged 
with the excrements. As said before, the disease in all other respects 
proved to be exactly the same as in 1878-'79, and presented essentially 
the same features in different localities. A comparison - of the morbid 
changes found at the post-mortem examinations, made at different places, 
will show that such is the case. In order to avoid too ranch repetition, 
I shall only give an account of about a dozen post-mortem examinations 
which, covering the whole time from April till date, in the central, 
eastern, southern, and western parts of the State of Illinois, will prob- 
ably suffice. It may be remarked here that in the following accounts 
all such parts and organs as did not present any visible morbid changes 
are, as a rule, not mentioned. So, for instance, where no external mor- 
bid changes, such as redness of the skin, petechia, &c. were found, 
nothing is said about external appearances. Wherever entozoa (worms) 
were present it will be mentioned* 

POSTMORTEM EXAMINATIONS. 

1. Mr. Dillon-s pig No. L — Autopsy in forenoon of April 6* The pig, 
about five or six weeks old, had died in the morning. Lymphatic glands 
diseased and swelled; lungs but slightly affected; morbid changes 
(hepatization) restricted to lower parts of anterior lobes; numerous 
ulcerous tumors in caecum and colon. 

2. Mr. Billows pig No. 2 (belonging to the same titter as No* i).— It had 
died durijig the night. Autopsy in. the forenoon of April 6. Lymphatic 
glands enlarged about one-half of the whole lung-tissue degenerated ; 
^^%own > and gray hepatization j considerable serum in the pericar- 
#uin^ and ,aiiyicles.. of heart congested, that is, the smaller blood- 
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vessels and capillaries turgid with dark-colored blood, 3s r o ulcerous* 
.tumors. 

3v Dillon's pig No. 3, — Of the same age as Kos. 1 and 2, in a dying 
condition, and killed by bleeding in forenoon of April 9. Autopsy two 
hours later. Morbid changes: eyelids swelled and eyes almost closed; 
more than half of the substance of the lungs hepatized; all lymphatic 
glands, but particularly those situated in the large cavities of the body, 
enlarged; some serum" in the pericardium, and a small portion of the 
liver congested ; no other morbid changes. 

4. Experimental pig No. 4 — a MaeJt hoar pig, about six months old. — It 
was inoculated with material lung exudation from Dillon's pig No. 2, 
on April 7, showed first symptoms of disease on April 10, and died on 
the night of April 23-24* Autopsy at S a. m. of April 24. Morbid 
changes: eyes closed and eyelids ulcerating; nose — the pig had been 
ringed before I bought it — swelled, sore, and 'ulcerating; skin on scro- 
tum and between the legs reddish-purple. Internally, all lymphatic 
glands enlarged; the lungs very extensively degenerated; the left lobe 
about half hepatized, and the non-hepatized parts, that is those in 
which the normal structure was yet preserved, containing innumerable 
small extravasations of blood, and a large quantity of recent and yet 
fluid exudation ; in the middle of the external surface of the lobe a por- 
tion of the pleura, of the size of a silver dollar, adhering to the costal 
pleura, and the pulmonary tissue beneath very hard arid solid. The 
right lobe of the lungs almost entirely hepatized, very solid, of an al- 
most uniform brown color, and adhering nearly with its whole external 
surface (lung-pleura) to the costal pleura or to the wall of the chest. 
Both lobes appeared very much enlarged and completely occupied the 
whole space in the chest] pressing even the diaphragm backward. The 
bronchial tubes contained some lung- worms {Strongylwt paradoxus). 
About three or four drams of serum in the pericardium; the heart 
very large, and its blood vessels and capillaries, not only in the walls of 
the auricles but 'also in the walls of the ventricles, gorged with dark- 
colored blood. The blood in the veins and in some arteries coagulated 
6f a brownish or carbonized red color, but; was apparently very much 
-diminished in quantity* In the abdominal cavity, the spleen slightly 
enlarged ; all mesenteric glands very large, and the blood vessels of the 
jne«enter!u.m turgid with dark-colored blood. No developed ulcerous 
.tumors in large intestines, but the mucous membrane of the caecum 
swelled, and of a granular appearance. ( As to the morbid changes in 
the ilungs cf, microphotograph, Plate 1.) 

5. Experimental pig No. 5.— This animal 'was about six months old, 
and was inoculated with lung-exudation of Dillon- s pig No. 1 on April 
7, was taken sick on April 11, and died late in the evening of April 30. 
The autopsy was made early in the morning of May 1. Morbid changes: 
Externally, the skin oh snout, between fore legs under the abdomen, 
and between hind legs, purplish red. Internally, the blood vessels 
(veins) almost destitute of blood, and the liftle blood that was found of 
a very dark (carbonized) color, till it had been exposed to the air for 
some time. The larger veins (vena cava, posterior and anterior) con- 
tained firm and solid white-yellowish strands of coagulated fibrine. All 
lymphatic glands very much enlarged. The lungs, which entirely filled 
the space of the thoracic cavity, very extensively degenerated/ In the 
left lobe hepatization most developed in the anterior and lower portions, 
and extending to about half of the whole pulmonary tissue. In the 
center of the hepatized parts some whitish or straw-colored (about the 
color of Old cheese) consolidation presenting the appearance of a dense 
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and hard fibrous tissue. The non-hepatized portions of the loft lobe 
cedemic, and containing a large quantity of fluid exudation. The hep- 
atized portions everywhere distinctly limited. Adhesion between lung- 
pleura and costal pleura at several places. In the right lobe 'of the 
lungs still more extensi ve hepatization, extending to about three-fourth s 
of the whole tissue. The lung-pleura also at several places adhering' to 
the costal pleura, and the union firm enough to require a knife to effect 
a separation. In the hepatized portions several straw-colored or dirty 
white-yellowish spots caused by incipient detritus. The non -hepatized 
portions of the lung-tissue oedemic, and. like those of the left lobe, fall 
of fluid exudation, and of minute red spots consisting of extravasated 
blood. A considerable quantity of straw-colored serum in the thoracic 
cavity, and an ounce or more in the pericardium. As to the morbid 
changes presented by the heart, all blood vessels in the walls of the 
auricles, and many of those in the walls of the ventricles, turgid with 
•dark-colored blood. (Plate I is a photograph, considerably reduced, of 
the lungs of experimental pig Is o. 5.) In the abdominal cavity, the liver 
dark colored, and t wice or more its normal size, but presenting no other 
morbid changes, except congestion. All mesenteric glands very much 
enlarged, and the blood vessels of the mesenterium turgid, with dark- 
colored blood, giving them the appearance of having been artificially 
injected with some* dark- colored injecting fluid. No other morbid 
changes, except some swelling of the ileum, or thickening of the walls 
of that intestine, caused probably by the presence of some ascarides, of 
which one large specimen (a female) was found in the stomach. All 
intestines empty, that is, containing no food whatever, but a little yel- 
lowish- colored mucus. 

6. Mr. PhillipVs pig, an animal about free weeks old, and nick for some 
time.— It was killed by bleeding on May 21. Autopsy immediately 
after death. Morbid 'changes: Externally, a big slough on the right 
side of the head, where, it seems, it had been bitten by another pig. 
Internally, all lymphatic glands enlarged ; nearly everywhere adhesion 
between the pulmonary and costal pleuras ; fully one-half of the whole 
lung substance, but mostly in the posterior portions of the lobes, and 
more in the right lobe than in the left, degenerated by the usual and 
characteristic hepatization, and the non-hepatized parts presenting in- . 
numerable small red specks of extravasated blood, and containing a 
considerable quantity of recent fluid exudation. The blood everywhere 
carbonized or dark colored till it had been for some time in contact with 
the air, when its color changed to a brighter red, Heart and pericar- 
dium firmly united with each other, and not separable. On the pleura 
of the left halt of the chest, not far from the posterior aorta, a whitish 
nodule of the size of a pea, and of a soft, somewhat pulpy consistency 
(cf> raicrophotogTaph No. 2). No morbid changes in the abdominal 
cavity, except enlargement of the mesenteric glands. . 

7. Mr. William Carson'* pig No. 7. — Mr. Carson lives five miles southeast 
of Tolono, and has lost a bout 25 head of s wine out of a herd of f>0. The 
pig examined died June 10, and had been dead but one or two hours 
^hen the autopsy was made. Morbid changes : Externally, the skin 
of the lower surface of the b dy covered with small scurts (eruptions) of 
the size of half a pea. Internally, a portion of the lung- pleura of the 
left lobe of the lungs, at one/place about the size of a quarter of a dol- 
lar, adhering to the costal pleura ; about one- fourth of the pulmonary 
tissue of the left lobe, mostly in its posterior and inferior parts, hepa- 
tized Und diseased, and about three-fourths of the tissue yet healthy. 
The lung-pleura of the right lobe adh ering with, more than one-fourth of 
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its whole external surface to the costal pleura, and at one place also to 
the diaphragm. The king-tissue of the right lobe almost entirely, or 
more than three-fourths of it, diseased and hepatized ; the hepatization 
in both lobes variegated (marbled) in appearance, a»d evidently of dif- 
ferent age, and in different stages of development, in different parts of 
the lung-tissue, and even in adjoining lobules, showing plainly that the 
morbid process had been subject to remissions and exacerbations. 
Kearly an ounce of serum in the pericardium, the heart large and flabby, 
and the bloodvessels in the walls of the auricles full of blood, presenting 
the usual dark color. All lymphatic glands swelled. In the abdominal 
cavity numerous ulcerous tumors in the ctccum and in the colon ; those 
in the latter larger, and those in the former a good deal smaller, but 
more numerous {of. photograph, of ulcerous tumors in. colon, Plate II). 

8. Mr. Postlewhaittfs pig No. 1.— Mr. P. 'lives five or six miles south 
of Philo, on the Embra Biver, in. Champaign county, Illinois, The pig 

* examined was a suckling pig, about three or four weeks old, and was 
killed by bleeding on June 87. Autopsy immediately after death. Mor- 
bid changes : Externally, a large slough or sore in the left corner of 
the mouth (see microphotograph No. 3), and another one on the chin. 
Internally, swelled lymphatic glands and hepatization of a small portion 
of the lung-jfcissue of the" size of half a cubic inch or a trifle more, where 
the left anterior lobe joins the left lobe (see inicrophotograph $0; 4), 
Ho other morbid changes, 

9. Mxperimental pig No. 1L— This animal was about four months old 
at its death, and was inoculated with lung-exudation of Mr. Carson's 
pig at 6 o'clock, p. m., June 10. Was taken sick, or showed the first 
symptoms of disease on June 21, and was killed by bleeding, when al- 
ready in. a dying condition, on July 20, Autopsy immediately after 

* death. Morbid changes : The carcass.einaeiated to the utmost, the blood 
thin and watery, and the adipose tissue almost entirely wasted away, 
notwithstanding that the pig was in an excellent condition and a very 
itac animal when inoculated on June 16. Internally, all muscles pale 
and atrophic ; lymphatic glands enlarged ; lungs partially hepatized ; 
hepatization extending to about one-fourth of the tissue of the left lobe, 
and to two-fifths to one-half of the tissue of the right lobe j hepatiased 
or degenerated parts presenting everywhere a somewhat whitish or dirty- 
whitish appearance; no inflammation or fresh exudation in the lungs, 
the diseased parts evidently undergoing a retrogressive process. On a 
cut the hepatized parts exuded a whitish, somewhat grumous or sticky 
and semi-fluid substance, altogether dissimilar to fresh exudation as well 
in color as in consistency. In the finer bronchial tubes some rather 
large lung- w T onus (Strongyli paracloxi). (See microphotograph No, 5.) 
Most of the hepatization in the posterior parts of the lobes. All other 
parts, such as liver, spleen, stomach, intestines, kidneys, pancreas, 
spinal cord, &c, without any morbid changes ; only in the cseeum a 
little swelling of the mucous membrane, and in some places congestion. 
All intestines nearly empty, except the stomach, which contained a lit- 
tie food mixed with coal dust and particles of hay from the bedding, 
Ko intestiiiHl worms, 

10. Experimental pig No. tO.-^This animal belonged to the same litter 
as Ko, 11, and was a very fine pig when I received it It was inoculated 
with same material as that of Mr. Carson's pig on June 16 ; was taken 
sick, or showed the first symptoms of disease on June 21, and died in 
the forenoon of July 24, Autopsy immediately after noon the same day. 
M0bjd changes : Externally, the carcass, to the utmost, emaciated; the 
elan of nose, mouth, and lower surface of the body bluish purple j just 
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beneath the sternum a blackish slouch, presenting a mortified surface 
and extending to the bone, caused probably by decubitus. Internally' 
all lymphatic glands enlarged ; the external surface of the lungs (lung- 
pleura) almost everywhere, but especially with its lower or inferior por- 
tions, adhering to the costal pleura or the wall of the chest. On the 
external surface of the pleura of the left lobe a layer of cheesy detritus 
(old plastic exudation) of about one-fourth to one-half of an inch in thick 
ness, one and a half inches in width, and six or seven inches in length, 
extending and coating the pleura like a shred from the anterior part ot 
the lower border to the posterior upper angle of the left lobe, and form- 
ing the means of adhesion between the lung-pleura and the costal pleura, 
but sticking to the former after a separation had been effected. About 
one-third of the substance of the left lobe completely hepatized, but 
most of the hepatized lobules in the lower and posterior parts of the 
lobe. The right lobe of the lungs affected in a similar manner, and pre- 
senting a similar appearance as the left ; but the layer of detritus (old 
plastic exudation) of less thickness and extension." The pericardium 
very much congested, and showing incipient gangrene where attached 
to the sternum. The bronchial tubes contain some, but not many, lung- 
worms (Strongylus paradoxus). In the abdominal cavity, the liver three 
to four times its normal size, and full of canities, containing worms 
and lime-deposits in the bile-ducts. In the stomach numerous ascarides, 
and. in tlje small intestines, but especially in the duodenum, numerous 
calcareous deposits, the same as in the bile-ducts, No ulcerous tumors 
in the caecum and colon. All intestines contained some fluid, but no 
food whatever. 

11. Experimental pig No. 12.— Of the same litter as Nos. 10 and 11, 
and a very fine animal, and in first-class condition when received. It 
was also inoculated on June 16 with lung-exudation of Mr. Carson's 
pig, showed first symptoms of disease on "June 21, and died Julv27, 
three days later than No. 10, and seven days later than No. 11. "Au- 
topsy immediately after death. Morbid changes: Partial adhesion be- 
tween pulmonary and costal pleuras; hepatization (see microphotograph 
No. 6) in both lobes of the lungs, extending in the left lobe to about one- 
half and in the right lobe to about one-third of the pulmonarv tissue. 
Heart and pericardium firmly united with each other by a layer of old 
plastic exudation of a dirty white-yellowish color, and pericardium very 
much inflamed. In the abdominal cavity the liver about three times its 
normal size, presenting on" its surface a knotty and in its interior a 
honey-combed appearance, caused by numerous cavities or enlargements 
of the bile-ducts, occupied by entozoa. The eholedochus inflamed and 
distended to such ah extent as to admit the introduction of a finger; 
the contents of the gall-bladder a watery fluid, mixed with coagulations 
of a flaky appearance. Entozoa, or worms: some, but not verv many, 
lung- worms (Strongylus paradoxus) in the bronchial tubes, and numerous 
ascarides in the bile-ducts, in the stomach and in the duodenum. 

12. Mr. Baiters pig No. 1.— A four-months old boar-pig of the Berkshire 
breed, which was killed by bleeding on August 25. Autopsy imme- 
diately. Morbid changes: Externally, three \ileers or sloughs on the 
nose and in the face (see microphotograph No. 7). Internally, over* 
two-thirds of the lung-tissue hepatized; some serum in the chest and in 
the pericardium; and all lymphatic, and particularly the mesenteric, 
glands morbidly enlarged. No other morbid changes.' 

■> ■■jfc-s&fc.Btityi-Pkt No* 2,— Tms animal was two months old, and was 
killed and examined the same day as No. 1, Morbid changes: Ex- 
ternally, a hard swelling in the lower jaw, affecting the bone, and ulcera- 
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tion (sloughing) in the ihouth. Internally the blood dark colored (Mr. 
B. killed the pig by striking it on the forehead with a club), and about 
one-fourth of the lung-tissue hepatized. No other morbid changes of 
any importance, except enlargement of some lymphatic glands. 

14. Mr Isaac 'Martin's pig. — This animal, about four months old and 
in the last stage of a malignant form of swine plague, was killed by 
bleeding on September 18. Autopsy immediately after death. Morbid 
changes : Externally, considerable s welling of the sheath. Internally, the 
blood dark colored ; all lymphatic glands very much enlarged. In the 
lungs about two-fifths of the tissue of the left lobe and about.three-fifth& 
of the tissue of the right lobe diseased, and in some parts hepatized to 
such, an extent as to be perfectly solid. The other non-hepatized portions, 5 
that is, those in which the structure of the lung-tissue was yet normal, 
or nearly normal, full of fresh and yet fluid exudation, and presenting 
innumerable small red specks of extravasated blood, each speck or spot 
of the size of a pin's head or smaller, and situated not only near the 
surface, but everywhere, the same as in other cases, in the interior of the 
lung-substance. The pleura coated with exudation, and rough at several 
places; some serum in the pericardium, but the heart and its auricles 
without any conspicuous morbid changes. In the abdominal cavity 
numerous and exceedingly large, thick, and well-developed ulcerous 
tumors, presenting a black surface, in the esecum and in the colon — 
those in the esecum — (see microphotograph No. 9) being the largest — 
several (about a dozen) small entozoa (Trichocephalus crenatus) in the 
ea>cum ; and mesenteric glands very much enlarged, No other morbid 
changes of any importance. 

15. Mr. Mundatfs jpi^.—This animal, about five or six months old, was 
killed by bleeding on October 13. Mr. M. lives in Effingham county, 
between Watson and Effingham. Autopsy immediately alter death. 
Morbid changes : About half of the lung-tissue hepatized y in the nou- 
hepatized parts considerable fluid exudation and numerous extravsa 
tions of blood, presenting themselves to the naked eye as minute red 
spots ; hepatization and other morbid changes more/developed in the 
light than in the left lobe of the lungs; a small quantity of serum in the 
pericardium, and a comparatively largo quantity (over a pint) in the 
abdominal cavity ; all lymphatic glands, but particularly those of the 
mesenterium, considerably enlarged ; a, number of worms (Trichocephalns 
eremtufi) in the cajcum (see microphotograph. No. 1.1.) ; the mucous mem- 
brane of the cfeoiiin and in some parts of" the colon slightly swelled, 
and the contents (feces) of both intestines, but espeeiallyof tue colon, 
hard and lumpy. No other morbid changes. 

16. Mr Beati/s pig. — A small animal, about four or live months bid, 
was killed by bleeding on November 6. Mr. B. lives in Henderson 
county, about four miles from Oquawka. Autopsy immediately after 
death. Morbid changes : Externally, swelling and ulceration in the nose 
and in the scrotum (the pig had been ringed and castrated a few weeks 
before it was taken sick, but at a time when swine plague was prevailing 
in Mr. Olson's herd, about a mile and a half from Mr. Beaty's place). 
Internally, the blood of normal appearance ; all lymphatic glands, but 
especially the inguinal glands, very much enlarged ; the lungs completely 
filling the space i n the thoracic cavity in the left lobe, about half of the 
lun g substance hepatized, and the non-hepatized tissue containing a con- 
siderable quantity of fresh and fluid exudation and numerous small red 
spots of extravasated blood (see photograph, Plate III); in the right lobe 
similar morbid changes, only a little less extensive ; in the pericardium 
over an ounce of straw-colored serum. In the abdominal cavity some 
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serum ; the - mesenteric glands enlarged ; a number of dead ascarides (the 
pig had been treated with carbolic acid for a few days) and small lumps 
of slate-colored feces in the posterior part of the colon; and a yellowish 
fluid largely composed of bile, bnt no food, in the stomach and small 
intestines. ETo other morbid changes of any importance. 

The results of these sixteen post mortem examinations are probably 
sufficient to show that the morbid changes observed in 1880 are essen- 
tially the same as those found in 1878^79, only, on an average, a little 
less complicated, because the morbid process, u£>on the whole, was less 
acute and less malignant. The cases given have been chosen because 
they cover the whole time from April to November, and all of them have 
furnished material for special examination, and most of them also for 
inoculation. Others might be added, but as no morbid changes not met 
with before, or not found at one or another of those post mortem exami- 
nations the results of which have been given, have come to light, to do 
so would simply be repeating the same thing over and over again. 

EXPERIMENTS. 

The experiments made since the first days of April at ray experimental 
station, located till September on the grounds of the Illinois Industrial 
University, at Urbana, Champaign county, Illinois, and afterwards on 
private grounds near my boarding place in Urbana, have been made 
with several objects in view. 

L My former experiments and observations proved that swine plague 
can be, and is, communicated through the digestive canal, and through 
sores, wounds, and scratches, even of the smallest character, in the skin 
and mucous membranes, but they did not show that the infectious prin- 
ciple was able to enter the organism of a healthy animal through the 
unwounded and perfectly uninjured skin and respiratory mucous mem- 
branes, and produce disease by simply being inhaled where healthy 
and diseased swine were compelled to breathe the same atmosphere. N ot> 
withstanding an infection or a communication of swine plague by mere 
inhalation may be possible, I made it an object to ascertain whether the 
disease can be communicated not only by an absorption of the infectious 
principle through the digestive canal and through external sores, wounds, 
and lesions, but also by an absorption of the same through the uninjured 
skin and whole and healthy respiratory organs, because if such should 
prove to be the case, even a strict separation of healthy swine from dis- 
eased ones would not be of much avail as a measure of prevention, and, 
contrary to my former observations, could not be relied upon. On a 
farm a separation can seldom be carried so far as to prevent the inhala- 
tion of an infectious principle that is carried through the air, and evi- 
dently attracted and absorbed by wounds and scratches, even if the 
source of the infection, that is, the diseased herd of swine from which 
the infectious principle emanates, is over a mile off. 

2. In my former experiments, but especially those conducted during 
the Ml of 1879 and the winter of 1879-\S0, I had very good success in 
preventing a development of the morbid process of swine plague in ani- 
mals which had been exposed to infection, and very likely had become 
infected, and thus, in arresting the progress of the disease within infected 
herds by treating those animals not yet plainly diseased with antiseptic 
medicines, such as carbolic acid and hyposulphite of soda, &e. (ef. my 
former reports). I therefore concluded to subject the same medicines and 
a few others to a thorough test as to their practical value as preventives. 

a In the Ml of 1878 and in the winter of 1878-?79 comparatively few 
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recoveries from swine plague were observed— the disease was very fatal— 
tot in the spring, summer, and Ml of 1879 and in the winter of 1871MS0 
recoveries were "more numerous, but it was very seldom noticed that an 
animal, once recovered, contracted the disease a second time, and only 
once that one and the same animal contracted the disease three times, but 
each time before it fully recovered from the previous attack. In every 
case, however, the second attack proved to be a comparatively mild one 
and did not become fatal, at least not in those cases which came under my 
observation. It was therefore another object to ascertain more positively 
whether an animal once recovered from an attack of the plague will con- 
tract it again if inoculated or exposed to infection, or will, as a rule, 
resist the influence of the infectious principle and possess immunity. 
Further, if such should prove to be the ease, I considered it as important 
to determine by experiments whether a very mild attack of swine, plague, 
such a one as leaves hardly any morbid changes behind, will produce 
just as much immunity from infection as a severe one, or whether it is 
only the permanent morbid changes left behind by the latter that pro- 
tect the animal in the future. 

4. My former experiments seemed to indicate that an inoculation with 
cultivated material (cultivated swine-plague schizophytee) produces a 
milder form of disease than a natural infection or an inoculation with 
unadulterated material taken directly from the body of a diseased or 
dead animal. Hence, if it should be found that a mild attack, one that 
does not leave any serious morbid changes behind, protects an animal 
against subsequent infection, and if an inoculation with cultivated scliiz- 
ophytse produces invariably, or, as a rule, a comparatively mild form of 
disease, such inoculations might be made use of as a means of preven- 
tion, or rather of reducing the losses caused by swine plague* It was 
therefore deemed of importance to contribute as much as possible to the 
solution of that quest ion* 

As it is claimed by some people, misled probably by tbe two mis- 
ftoroers " hog cholera" and " chicken cholera," that the disease known 
1>y the latter name is identical to swine plague, I have endeavored to 
dispose of that question. 

I will, as heretofore, lirst relate my experiments and then state the 
conclusions arrived at, In order to avoid too much repetition I shall 
omit a daily record of all pigs not showing any disease. Hence, all 
those experimental pigsn >t mentioned every day either did not show 
any morbid symptoms and appeared healthy, or did not present any 
changes since the date at which they were last mentioned. 

My experimental pig pen, a frame building 16 feet long and 20 feet 
wide, and divided into eight pig-pens, a place for corn and a chicken- 
pen, or ten apartments each 4 feet wide and 8 feet long, was finished on 
April 6. 

On the morning of April 71 received five pigs from Mr. Lawrence, 
head farmer of the Illinois Industrial University, and put them respect- 
ively in pens Nos. 3, 4, 5, 6, and 7. The pigs, for convenience sake, re 
ceived the same numbers as the pens which they occupied* Pens Nos* 
1, 2, and 8 remained empty. Pigs Nos. 4 and 5 were inoculated at 1.30 
p. m., with lung exudation of Mr. Billon's pigs T$o®. 1 and 2 {cf. accoiint 
' ■of post-mortem examination of those pigs). 

A$ril8.^Fig No. 4 eats and drinks well ; the others do not s$em to 
feel at home, 'being confined one by one in a small pen. They have 
tlierefbre not consumed all the food given them. They also cough some, 
/Ike pigs infected with lung-worms (iStrongylus paradoxus), Imt thv 
&ugii is decidedly different from that usually heard in swine plague. 
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All the animals came from the herd of the University farm, in which no 
swine plague had existed for over a year, and which remained exempt 
up to this date. Further, no swine plague had existed in the neighbor- 
hood for a year, so the cough could not have been the result of that dis- 
ease. In the evening pigs Nos. 4 and 5 appeared to be feverish and 
were shivering, but it was not plain whether on account of the chilly 
night air, or already in consequence of the inoculation. 

April 9.—-It having been asserted that so-called chicken cholera and 
swine plague were identical diseases, I fed some chicken;-; which I had 
procured, with half of the lungs, the heart, and the liver of Dillon's pig 
No. 3 (see account of post-mortem exainmatiqji of that pig). Com- 
menced cultivating swine-plague schizophyta;, and charged 2 ounces 
of fresh, milk, 2 ounces of water, and the albumen of an egg. each with 
two drops of the pulmonary exudation of Dillon's pig No. 'a. in the 
evening experimental pig No. 5 is shivering and appears to be cold. 

April 10.— Pig No. 4. appears to he indisposed, and shivers. All the 
pigs, Nos. 4 and o included, eat and drink well. 

April 11. — No. 5 seems to be indisposed, is loath to get upland shivers. 
One of the chickens does not go to roost, and does not seem to be well • 
on examination it is found that it is affected with what is known as 
"scaly legs." Took scabs and examined them under the microscope for 
mites, but did not find any. 

April .12.— Pig No. 4 does not eat well, and pig No. 5 is shivering, 
apparently cold. All other pigs are doing well. Fed to pig No. 7, a 
large sow pig six or seven months old, the infected albumen, and put 
the albumen of another egg into the vessel, a quinine bottle, which still 
contained a drop or two of the infected albumen. 

April 13.— Pigs Nos. 4 and 5 show insufficient appetite; the former 
shivers. ' 

Eeceived six more pigs of the Berkshire breed, each about three and 
a half or four months old, from Mr. Dalleubach, and placed and num- 
bered them as follows : Two in pen No. 1, to be known as No. 1 A and 
No. I B j two in No. 2, and designated as No. 2 A and No. 2 B; and 
two in pen No. 8, to be called No. 8 A and No. 8 B. 

April 14 — Pig No. 5 decidedly sick and feverish ; seems to be weak 
in the hind quarters. No visible change in pig No. 4. Inoculated pio- 
No. 2 A with swine-plague sehizophyta> cultivated in milk, and pig No. 
2 B with schizophytie cultivated in water. All inoculations, unless 
otherwise stated, have been made on the outside of an ear and with a 
small spoon-shaped, but sharp. inoculation needle, made originally for 
the purpose of inoculating sheep with the virus of sheep- pox. 

April 15.— Pig No. 5 very sick, and does not like fo rise when called 
upon j pig No. 4, though still lively, is also evidently ailing. Pig No. 
7 received in its trough the albumen infected on. April 12, and the 
albumen of another fiesta egg was put in the. bottle, which, as before, still 
eonta'ned a few infected .drops. 

April IC— Pig No. 5 is very sick, but takes a little food in the even- 
ing. Is nearly always lying in a corner of its pen during the day, and 
does not like to get up when asked to do so. When on its Ie°s'walks 
to the trough to get a swallow of water, and. then returns to its corner 
and lies down again. It shows considerable weakness in its hind Quar- 
ters, and shivers when lying down. Its eough (as has been stated, all 
nye pigs received from Mr. Lawrence cough some, and very likely have 
lung-worms) has changed, sounds bollow,"is weak, and characteristic of 
swine pi ague. Pig No. 4 is yet active, and eats and drinks some, but 
not near as much as any of the other pigs. Its cough, too, is getting 
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hollow and weak, and sounds like swine plague. Both pigs, Nos. 4 arid 
5, have sore noses. (It may be stated here that all five pigs received 
froin Mr. Lawrence had rings in their noses when I received them.) 

April 17.— Pig No. 4 has suddenly become worse, and is even worse 
than No. 5.. It hardly touches its food, is thin, gaunt, and emaciated, 
and coughs that peculiar weak cough characteristic of an advanced, st age 
of swine plague. Pig No. 5, though lying most of the time shivering in a 
corner, has eaten a little, and consumed about one ear of corn during 
the day. Both pigs exhibit a thumping motion of the flanks. All other 
pigs apparently healthy. Pigs Nos. 2 A and 2 B have a ravenous ap- 
petite, and though the smallest of all, eat fully as much as any. Nos. 
1 A and 1 B seem to be lifealthy, but one of them has commenced to cough; 
has not coughed before, neither have any of the .six pigs received from 
Ballenbaeh. 

Dillon's pig "No. 3 (see account of 'post-mortem examination) was killed 
on the 9th of April at 10.30 a. m. at Mr. Dillon's place, a few miles north 
of Champaign, and about miles from my experimental pig-pen. The 
carcass was then thrown into the buggy, and taken to the experimental 
station for dissection. Arriving there a little before noon, having to 
dispose of horse and buggy, and finding the dissecting room of the vet- 
erinary building locked— the latter and my experimental pig-pen were 
only a few rods apart — 1 put the dead pig in the trough of pen No. 1, then 
not occupied, till I would be abb's to make the autopsy. When the car- 
cass was removed to the dissecting-room, immediately alter noon, 1 found 
that the trough had become soiled with a few drops of blood, which 
were left there on purpose, because I expected to get more pigs, 
and wished to see whether so small an amount of blood, after exposing 
it to the influence of the atmosphere for a few (four) days, would be 
able to cause an infection', if left where it was to become dissolved by 
and mixed with the water for drinking. On April 12, as already stated, 
pen No. 1 became occupied by pigs No. 1 A and No. 1 B. 

April 18.-~Pig No, 1 B is coughing and does not; eat well ; pig No. 4 
snuffles, and its nose is' much swollen, very sore, and ulcerating; pig No. 
T> eats and drinks a little; pigs Nos. 2 A and 2 B do not show any 
symptoms. All others apparently healthy. 

' April 19.— Both pigs, Nos. 4 and 5, very low, but No. 4 especially so; 
the/latter does not cat anything ; breathes very hard; its nose is much 
.swelled, and every respiration causes a snuffling sound. No. 5 eats a 
trifle, but lies most of the time shi vering in a corner. Its nose is not sore, 
but looks very pale. Both pigs are emaciated. The other pigs exhibit 
no change, and all those not inoculated appear to be perfectly healthy. 
Pig No. 7 received again a dose of infected albumen, charged on April, 
15, and once more the albumen of afresh egg was put into the empty 
bottle, the same as on April 15. 

April 20.— Pig No. 4 apparently in a dying condition ; cannot live 
much, longer ; does not stir as formerly when urged to get up. No. 5 
and all others the same as yesterday. (After about a week of dry 
weather a pouring rain; hail, thunder-storm, hurricane during the night, 
followed daring the day by bright and clear weather.) 

April 21.-— Hardly any change ; pig No. 4 has touched neither food 
Hot water for foxir days; lies in a corner in a soporous condition, and 
does not stir when urged to get up ; it breathes with great difficulty and 
with, a pumping motion of the flanks ; emaciation is Very great ; in the 
afternoon a very fetid diarrhea sets in (diarrhea, but not so fetid, has ex- 
isted for the last twenty-four hours). No. 5 is neither worse nor better ; 
drinks a great deal, and eats a small curat corn in about 24 hours. Its nose 
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is exceedingly pale, and the animal, when lying down, is almost con- 
stantly shivering', as if suffering from ague chills. No 7. shows swelling 
and ulceration of the nose, and is coughing a good deal; it received 
three times (April 12, 15, and 19) infected albumen. No. 1 B has not 
shown any change ; is coughing, but eats and drinks. No;s. .2 A and 2 B 
eat vigorously. Nos. 8 A, 8 B, and Sos. 6 •and 3 to all appearances are 
perfectly healthy. 

April 22.— No. 4 still alive, but has not touched any food; neither 
has No. 5. Like No. -1, it lies in a corner in a soporous condition, and 
neither eats nor drinks. No 4 seems to have great difficulty in exhal- 
ing—expelling the air from the lungs ; the fetid diarrhea eonti nues. The 
other pigs do not present any change. * 

April 23.— No. 4 still lies in its corner and cannot be induced to get 
up. ' No. o is weaker than yesterday. No. 1 B coughs a good deal, and 
No. 7 is indisposed, mopish, and does not eat well j both pigs are evi- 
dently affected. All others are well. 

April 24.— Last night a tremendous. rain and hurricane. Pig No. 4 
found dead in its pen. It was dying in the evening of April 23, and 
probably died early in the night, before the rain and hurricane com- 
menced. (For changes see account of post-mortem examination No 4.) 
Pig No. 5 lies in its corner, shivering as usual, and shows no change. 
Pigs Nos. 2 A and 2 B do not eat their food ; seem to feel chilly, and are 
shivering. No change in the others. At 9 o'clock a. m., fed left lobe of 
the lungs and the liver of pig No. 4 to the chickens. 

April 26.— Pigs Nos. 2 A and 2 B lack appetite, and do not eat their 
food. B, especially, droops its ears, seems to feel chilly, and coughs. 
No change in No. 5. 

April 27.— Pigs Nos. 2 A and 2 B evidently affected j both droop their 
ears and are shivering. No. 2 B is quite sick and coughs considerably; 
it is mopish, and does not like to move. No. 5 staggered from its cor- 
ner to its trough to drink, but did not eat anything. 

April 28.— Pig No. 2 A presents no change; No. 2 B does not eat, 
and lies nearly all clay in a corner shivering and shaking. No. 5 is ap- 
parently no worse;, seems to be more inclined to move, but cannot be 
ind need to take any food . 

April 29 No essential change in any of the pigs. No. 2 B seems to 

be a little worse, and is undoubtedly a sick pig. No. o is about the same 
as yesterday, perhaps weaker. Nos. 7 and 6 are coughing. 

April 30. — No essential change. Pig No. 2 A eats about half a meal, 
and No. 2 B eats hardly anything at all. No. 5 is exceedingly weak, 
and collapsing; its temperature at noon, was found to be 95° F. It died 
at 7 p. m. (For morbid changes see account of poHt-mort.&ni examination 
No. 5.) 

May 1.— Inoculated in the morning pigs Nos. 2 A and 3 with the iresh 
pulmonary exudation of pig No. 5. The operation was performed as 
soon as the exudation, could be obtained alter the chest had been opened. 
As every inoculation macie with the exudation of the lungs proved to be 
successful, that is, productive of an attack of swine-plague, in my for- 
mer experiments as well as in the present (of. account of 'pigs Nos.. 4 and 
5), I concluded to try preventives. Pig No. 3 had never been inocu- 
lated, 'neither had it ever been sick, notwithstanding its pen (No. 3) is 
separated from pen No. 4 only by a board partition about 8 feet 10 
inches high, in which pig No. 4 became sick and died. 

Pig No. 2 A was inoculated on April 14 with swine-plague schizophyta*, 
cultivated in milk, and apparently had a very slight attack, but could 
hardly at any time be considered as a sick, animal. It is a boar-pig and 
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weighs about sixty pounds, while its companion, No. 2 B, is it sow-pig 
weighing about 40 pounds. Commencing at noon May 1, both pigs 
together received three times a day in their water for drinking about 
ten drops of carbolic acid, or rather of a solution of carbolic acid, 
composed of .95 per cent, of the pure crystallized acid and o per cent of 
water. For pig No. 3 1 prepared an iodine solution, composed of 10 
trains of iodine, 12 grains of iodide of potassium in half an ounce of 
water,, and commencing at noon of May 1 gave it three times a day, in 
its water for drinking, a quantity sufficient to contain* each time about 

1 grain of iodide of potassium and a little less than a grain of iodine. 
As each time some water remained in the trough which had to be poured 
out again, only about half of that quantity was actually consumed. 
Pig No. 3 is a sow-pig, and weighed on May 1 about 00 pounds, or 
perhaps a little more. The carbolic acid and iodine treatment was com- 
menced within live and a half hours after the inoculations had been 
made. In the morning the albumen of a fresh egg was put in a clean 
vial with a glass stopper, and charged with two drops of the pulmon- 
ary 'exudation of pig No. 5. _ 

May 2.— No change for the worse in any of the pigs. Pigs Nos. 2 A and 

2 B have better appetite. No. 2 A coughed a few times. 

May 3.— Inoculated pigs Nos. 11 and 1 B with the albumen charged 
with 2 drops of pulmonary exudation on May 1 j transferred pig No. 2 B 
to pen No. 5, which had been left in exactly the same condition in which 
it was found when the carcass of pig No. 5 was removed. Pig No. 2 B 
is henceforth pig No. 9, and No. 2 A is simply No, 2. No essential 
• change observable in any of the pigs. , „ . 

Mciy 4— Pig No. 9 (old No. 2 B), which had a mild attack of swjneplague 
after an inoculation with cultivated material, seems to be improving, 
and, though not entirely well, is not very sick. The carbolic acid treat- 
ment is continued. Pig No. 0 (a large sow and never inoculated, but 
ringed before 1 received her) has shown some symptoms of sickness for 
several days: (since April 29), and is now evidently diseased. It is in- 
clined to mope, eats very little, and its nose is ulcerating. No. 7 seems 
to be improving ; all other pigs are doing well. 

May 5.— Pig No. 6 is worse; has no appetite ; don't eat anything. No 
other changes. 

May 0. — No changes. 

May 7.— Pig No. 0 is worse;, lies almost always in its corner, and does 
not touch its food. Pig Noi 9 shows again more indisposition, and does 
not eat well, but takes some food and water. No further changes. 

May 8.— All pigs about the same as yesterday, except No. 7, which is 
mopish, less lively than during the last few days, and is eating very 
> little. None of the inoculated pigs (Nos. 2, 3, and Nos. 1 A and 1 B) 
show any symptoms of disease. 

May 9.— Pig No. 6 is decidedly worse, rises now and then from its corner 
to get a swallow of water, and then lies down again. It does not eat 
anything, and emaciation is apparent. Pig No. 7, which, so far, has re- 
ceived every three or four days a dosis of albumen, infected with culti- 
vated s'ehizophyta*, is evidently diseased; still, it eats and drinks some, 
but never more than about half an ordinary meal. Its nose, too, is very 
sore and ulcerating. , 

The chickens, which have been fed repeatedly with highly injections 
parts of dead pigs, are all healthy, that is, free from any disease resem- 
bling swine plague; but the-- effect of being confined in a narrow pen, of 
being deprived of exercise, and of not receiving enough silica and lime 
in their food, commences to become apparent; one or more of them com- 



544 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

menced to eat the leathers of their companions, and therefore were given 
their liberty. 

May 10.— No essential changes, except as to pig No. C, which is improv- 
ing, and though yet very sick, has again commenced to eat. * 

May 11. — Pig No. 3, it seems, does not like its iodine, and for the last 
two or three days has not been eating and drinking as much as before, 
but shows no symptoms of swine plague. No. 0 appears to be slightly 
improving, but coughs now and then. No. 7 is moping, has poor appe- 
tite, and coughs." No. 2 is very vigorous, and greedy for its' food and 
drink*, it seems to like the carbolic acid. 

May 12.— No change. 

May 13.— The iodine treatment does not seem to agree with No. 3; 
it is, however, continued. The pig has not very good appetite, and 
drinks very little. No. t> is improving and eats about half as much as 
a pig of its age and size ought to eat. No. 7 has less appetite. 

May 14.— No. 2 is as well and as vigorous as ever. No. 3, which has 
coughed a few times during the last tew days, drinks very little, and, 
though not eating enough, has a fair appetite, and is very' lively. The 



May 15.— Pig No. 7 does not touch its food, and is evidently worse, 
emaciation is visible. No change in any of the others. 

May 16.— Pig No. 7 is still getting worse; does not eat anything,* is 
very indifferent to its surroundings, and it takes some coaxing to induce 
it to get up. 

May 17.— Pig No. 0 is improving. No. 7 accepts an egg, but does not 
take any other food. (As the chickens laid some eggs, I used the latter 
for experimental purposes, and also to tempt the appetite of some very 
sick pigs.) 

3fay IS.— : Pig No. 7 is slightly improving • it accepts another egg, 
eats some corn, and comes to the trough when water is poured in. No 
other changes. 

May 19— Pig No. 7 is improving; eats some, and is more lively. No. 
0 can be considered as convalescent, and has fair appetite. No other 
pigs are ailing. 

May 20.— Big rain and thunder storm during the night. Pig No. 7 is 
improving, and all other pigs are doing well, and are ready for another 
experiment, but no material of sufficient malignance is available.. One 
other chicken has scaly legs, but the mites, said to constitute the cause, 
are not found. ' 
.May 21.— All pigs are doing well. Nos. 0 and 7 are eating again, but 
their appetite is not yet fully restored. The carbolic acid and iodine 
treatment of pigs Nos. 2, 9, and 3, continued till date, is dispensed with. 
\;^M<t.f 2^.-1. igs Nos. 2 and 9, not receiving any more carbolic acid, seem 
toTOriss its taste m their water for drinking, and do not seem to be sat- 
isfied.- J lg No. 3, however, drinks more, and does not care for its doais 
ot iodine. 

!?T n° chau ^ ^o- 3> not getting any iodine, eats and 
dunks as well as any of the other pigs. One chicken with scaly legs, 
the one affected first, and for some time confined in pig pen No.* 4, got 
I>eu ^o. (>, and was killed by pig of the same number. 
May 24.— Obtained new material at Mr. Philippi's place (cf. account of 
■mpHQr^ 5 o'clock p. m., pigs 

Jl 2 " 9 > 7, 8 A and 8 B. Pigs Nos. 2, 3, and 7 receive three 
times a day a dosis of carbolic acid in their water for drinking j pigs 
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Nos. 8 A and 8 B are treated with benzoate of soda, while Nos. 9 and 
6 receive no medicines whatever. No. 9 is the smallest, and No. 6 is 
the largest, of the pigs. ' < 

May 25.— Rain all day. All nigs seem to be doing well, and no ap- 
parent reaction has occurred from the inoculation. Nos. 6, 7, and 9, 
however, have not yet completely recovered. No. 9 especially has been 
coughing now and then since first affected, and does not seem to get 
over it | neither has it grown any, and is therefore small and runty. 

May 26. — Again a heavy ra in. None of the pigs ailing, except those 
which have not fully recovered. 

May 27.— No change. 

May 28. — None of the pigs show any symptoms of active disease, and 
all are doing well, except Nos. 9, G, and 7. 
May 29. — No change. 

May 30.— Nos. 6, 7, and 9 cough some, and do not eat quite enough. 
The others are apparently healthy, and doing well. 

May 31.— -No. 9 is evidently worse, is coughing a good deal, and eats 
very little. The other pigs are doing well. 

June 1.— No essential change in any of the pigs. No. 9 coughs con- 
siderably, and eats very little, but is otherwise lively. 

June 2.— No. 9 again shows plain symptoms of active disease, is mop- 
ing, coughs a good deal, and has very poor appetite, but is yet moviug 
about. The other pigs are apparently healthy, at least are without any 
noticeable symptoms of active disease. 

June 3.— No. 9 does not eat anything, and is very sick again. All 
others are. doing well. 

June 4.— No. 9 commences to eat a little. 

June 5.— No. 9 improving, is more lively, and eats more than yester- 
day. No change in the others. 

June 6.— No. 9 improving ; eats more than on any one day during the 
last ten days, and is more lively, but is lean and coughs quite often. 
Other pigs doing well. 

June 7.— All pigs eat well, and with the exception of No. 9, which is 
yet coughing, none of them exhibit any symptoms of disease. 

The medicines, carbolic acid to Nos. 2, 3, and 7, and benzoate of soda 
to Nos. 8 A and 8B, are dispensed with. Pigs Nos. 8 A and 8 B, which 
received the benzoate of soda, did not seem to object to it, and do not 
show any bad effect, except a slight diarrhea, which made its appearance 
soon after the treatment was commenced, and continued as long as the 
medicine was given. 

June 8,— No changes. 

June 9.— As it becomes apparent that a pig which once had swino 
plague does not easily take it again, or, if it does, only in a mild form, 
I found it necessary to procure new pigs, and bought four nice Berk- 
shires, all sow pigs, belonging to the same litter, and nearly three 
months old, of the Hon. James R. Scott, of Champaign. 

June Id.— No change j one of the chickens, the best one, is missing, 
and was probably stolen . 

June 11 to 14.— No changes worth mentioning, except that pig No. 9 
has diarrhea and coughs a good deal. 

June 15.— Received my pigs from Mr. Scott ; designated the same as 
Nos. 10, 11, 12, and. 13, and put them all four together in a box-stall of 
the Veterinary Infirmary of the Illinois Industrial University . 

June 10.— Succeeded in procuring fresh material for inoculation in 
Mr. Carson's herd, five miles southeast of Tolono (cf. account of post 
itiortem examination No. 7), and inoculated at 0 o'clock jh m. pigs Nos. 

35 A 
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2 % 3, 9, 6, 7, 8 A, 8 B, 10, 11, and 12. Pigs Nos, 1 A, 1 B, and No. 13, the 
latter being one of the new pigs, were not inoculated. All pigs, with 
the exception of No. 9, which is yet ailing, are apparently well. 

June ll— All pigs seem to be well, except No. 9, which is yet cough- 
ing considerably, but has a fair appetite. No. 6, too, appears to be not 
very lively; the same struggled hard while held for inoculation and got 
slightly hurt. 

June IS.— No change; No. 6 is a little dull, and acts as if not feeling 
well. 

June 19. — No change, s 

June 20.— All pigs eat well, and none of them show any symptoms of 
disease, except No. 9, which has never fully recovered, and No. 6, which 
is yet lame and less lively than usual. 

June 21.— Nos. 10, 11, and 12 seem to be slightly indisposed; have 
lost the curl out of the tail, but eat and drink some. 

June 22.— All pigs— partly due, perhaps, to exceedingly hot weather- 
eat less than usual, but Nos. 9, 10, 11, and 12 eat very little 5 the last 
three especially do not seem to care for food (their principal food consists 
of ground corn and ground oats mixed), and prefer to lie down and rest. 
* June 2d. — Nos. 10 and 11 have not eaten anything since last night; 
No. 12 has been at the trough, but has eaten very little, if any. The 
other inoculated pigs, Nos. 2, 3, 9, 0, 7, 8 A, and 8 B, also seem to 
lack appetite; at any rate, they do not consume more than about half 
their usual quantity of food. Whether the want of appetite is caused 
by the inoculation" having been effective or merely by the high tern* 
perature is difficult to decide. 

June 2b — Pigs Nos. 10, 11, and 12 have not eaten anything, and No. 
13 commences to show poor appetite. (No. 13 was not inoculated, but 
occupied the same pen — the box-stall in the infirmary building— as Nos, 
10, 11, and 12, and eats and drinks out of the same trough and par- 
takes of the same food and water.) All four commence to huddle to- 
gether in a corner and to hide their noses in the bedding, in sick-pig 
fashion. Some of the dung found in their pen is in shape of small, 
hard, irregular lamps, and very dark colored. As to the other pigs no 
conspicuous changes are observable. No. 9, which never fully recovered, 
is coughing some, and eats very little. The others, too, with the excep- 
tion of Nos. 1 A. and 1 B, which have not been inoculated, show dimin- 
ished appetite. 

June 25.— Pigs Nos. 10, 11, and 12 have not touched their food ; have 
commenced to emaciate and are getting thin. No. 13, too, has poor 
appetite and eats very little. Removed pig No. 10 to the empty pen 
No. 4 in the experimental pig-pen, which was first thoroughly scrubbed 
and cleaned. Commenced treating pigs Nos. 11, 12, and 13 with carbolic 
acid by giving it to them in their water for drinking. It may here be 
remarked that Nos. 11 and 12 have shown symptoms of sickness for at 
least four or five days (since the 21st), and are undoubtedly diseased 
with swine plague. No. 13, although, not inoculated, was also ailing for 
two days and suffering from the same disease. In giving the carbolic 
acid it was my object to try that medicine on a few well-established 
cases of swine plague. No, 10 does not receive any medicine whatever. 
As to the other pigs, they do not eat much, but seem to be perfectly 
healthy, except Nob. 1 A and 1 B, but none of them, except No. 9, ex- 
hibit any plain symptoms of swine plague. No. 9 is about the same as 
it has been for some time, and is neither worse nor better. The symp- 
tdms exhibited seem to be the product of old morbid changes, and not 
©f aay activ e ttiorbid process* 
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June2G.<~»'Pig8T8o8. 10,11, and 12 are very thin, and do not touch 
their food, No. 10, which occupies by itself pen No* 4, is the thinnest, 
and shaws considerable weakness in its movements. No. 13 lias poor 
appetite and eats but little, 

June 27;— Pigs Nos. 10, 11, 12, and 13 take a little shelled corn, but 
do not eat their chopped food. Nos. 11, 12, and 13 accept and consume 
an egg. 

June 28.— Heavy rain during the night. Pig No. 10 is very low, coughs 
a great deal, and is apparently in distress. Nos, 11, 12, and 13 have 
eaten a little, and again consume an egg. Another egg offered to No. 
10 is refused. The other pigs about the same, only Nos. 8 A and 8 B 
eat less than any of the rest. No. 9 is coughing ; have heard no cough 
from' Nos. 11, 12, and 13. 

June 29.— Pigs Nos. 1 A and 1 B all right in every respect. Nos. 2, 
3, 6, 7, 8 A, and 8 B without any plain symptoms of disease, and appe- 
tite improved. Pig No. 10 worse and coughing, and does not eat any- 
thing whatever, and Nos. 11, 12, and 13 hardly touch their food. 

June 30.— No* 10 has diarrhea, and lies all day almost motionless in 
its favorite corner. An egg put in the pen. has disappeared, and must 
have been eaten. Nos. 11, 12, and 13 hide in their bedding, as usual, 
and it takes considerable coaxing to induce them to get up. All others 
the same as before. 

Jukfl. — No. 10 very low ; has much diarrhea, and does not get up 
unless compelled. Nos. 11, 12, and 13 eat a trifle. No. 11 has diarrhea, 
and all have a tendency to hide their heads in the bedding; none of 
theni cough. All other pigs without any change. Daring the night 
another heavy rainfall. 

July 2.— No. 10 eats a little shelled corn, and seems to be more lively. 
Nos. 11, 12, and 13 also appear to be a little better and eat some chopped 
food (a small handful) and a little young clover. All seem to be slightly 
better and more lively ; at least none are worse. At noon No. 12 was 
licking the floor (vitiated appetite, a frequent symptom), and a few 
drops of carbolic acid poured down were greedily licked up. 

July 3.— All the smaller pigs— Nos. 10, 11, 12, and 13— have diarrhea, 
No* 10 coughs, but not often. Have heard none of the others cough. 
No. 9 has somewhat better appetite, but is otherwise the same as 
before. 

July 4.— No perceptible change, 

July 5,— All of the small pigs eat just a mere trifle. No change. 
July 6.— No change whatever. 

July 7.— No. 10 eats a little, but is very dumpish and woak. Nos. 11, 
12, and 13 have a bad diarrhea, and the' first two are very much emaci- 
ated. All three eat just a mere trifle, but do not seem to be thirsty, 
white No. 10 commences to drink a good deal. No. 13, too, begins to 
act a little dumpish, but less so than No, 10; while No. 11, apparently 
the sickest pig in the lot and surely the most emaciated, is the liveliest, 
and not dumpish at all. 

July 8.~No change since yesterday. No. 10, is very thirsty and eats 
a little shelled corn. Nos. 11, 12, and 13 have not touched their food, 
except in the evening, when the three together consumed half a hand- 
ful of corn-meal and ground oats mixed with water. 

July 9.— No change. At 11 o'clock a. m. a tremendous storm. 

July 10.^Pig No. 10 has diarrhea and is very weak. Nos. 11, 12, and 
13 are also getting very weak. No. 10 is thirsty and eats some shelled 
corn. ■ K 

Jidy lL<-~£to. 10 appears to be blindj it is very thirstyj its appetite 
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is rather increased, at least not diminished, but its excrements are 
almost as thin as water. No. 11, although the most emaciated, eats, per- 
haps, more than either Nos. 12 or 13, which eat next to nothing. All 
have diarrhea. 

July 12. — No. 10 about the same as yesterday, perhaps more dumpish. 
Nos. 11, 12, and 13 emaciate rapidly and hardly touch their food. All 
have diarrhea, but the discharges have yet a white yellowis color. All 
other pigs without any change. 

July 13. — No. 10 the same as yesterday, but more loath to get up, and 
slower and more undecided in its movements. Nos. 11, 12, and 13 more 
emaciated, and more diarrhea. All four pigs exceedingly weak, and 
scarcely able to stand upon their legs. The others are unchanged and 
apparently well, except No. 9, which is coughing, as usual. 

July 14. — No. 10 very weak and trembling to and fro when rising. 
No. 12, which was originally the best and strongest pig of the four, and 
is less emaciated than any of the others, appears to-day to be the worst 
of all ; it had a bad sneezing fit. No. 11 is exceedingly poor, but more 
active than any of the others. Nos. 11 and 13 eat a little in my pres- 
ence, but No. 12 cannot be prevailed upon to touch the choicest food— 
an egg and some young and juicy clover. Nos. 10, 12, and 13 have been 
dumpish for several days and act as if their livers were affected. The 
weather is very hot and sultry, and the thermometer shows 100° F. in 
the shade. 

July 15. — No visible changes in Nos. 10, 11, and 13, except that the 
two latter— due, probably, to the cooler weather — show a little more 
liveliness and eat a trifle. No. 12, though the least emaciated, and 
originally the best and strongest pig, is to-day decidedly the sickest; 
; it reels and staggers and is scarcely able to stand. It has again had a 
violent sneezing fit. No. 11, too, is very weak and can hardly stand, 
but acts more lively than yesterday. 

July 16.— Nos. 10 and 12 exceedingly weak, and can rise and stand 
only with difficulty. Neither of them touch their food. No. 10 drinks 
some. No. 12 had another severe sneezing and coughing fit, and has 
undoubtedly lung worms ( Stranyylus paradoxus). No. 13 eats a little and 
drinks a good deal. The urine of No. 12 is of a yellowish -brown color. 

July 17.-«-Pigs Nos. 11 and 13 a trifle livelier, and eat and drink some. 
No. 12 evidently still worse, and perfectly blind : one eye is closed en- 
tirely, and the other nearly so. No. 10 is very thirsty^ and otherwise 
the same as before. Pig No. 3 is unusually quiet : but eats and drinks 
well. 

July 18.— Pigs Nos. 11 and 12 more lively, but to the utmost emaci- 
ated, especially No. 11, which is nothing but skin and bones. No. 12 
drinks a little, but takes no food, and cannot rise without assistance. 
No. 10 is declining more and more, and its diarrhea is getting fetid. Of 
late it has been drinking considerably, but has not taken any food, and 
cannot be prevailed upon to get up. No. 9 is still coughing, but eats 
its food: and No. 3, formerly a noisy pig, remains unusually quiet, but 
has good appetite, and . shows no symptoms of disease. All others 
apparently healthy. 

July 19.— Pig No. 10 discharges a large number of worms (Ascarides); 
No. 11 is exceedingly weak, No. 12 has violent coughing fits, and No. 13 
is improving. ' 

July 20.— No. 10 is very weak ; has eaten very little, if anything, since 
last night, and don't seem to have as much desire todrink. ' No. 11 is so 
weak as to fall down when slightly pushed while standing. No. 12 is 
exceedingly dumpish, emaciates very fast, and has no appetite what- 
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ever. No. 13 is improving. Killed No. 11 by bleeding at 8 o'clock a. m. 
{ef. aeeount of post mortem examination No. 9). Inoculated at noon pigs 
Nos. 1 a, 2, and 3 with the pulmonary exudation of pig No. 11. * 

July 21.— Pig No. 10 exceedingly weak and very dull, but eats and 
drinks some. Pig No. 12 is very low ; will rise only if helped on its legs, 
and then immediately lies down again. Pig No. 13 decidedly improv- 
ing, is getting frisky, eats some, and drinks a good deal. All other pigs 
as usual. 

July 22 and 23.— Hardly any change in any of the pigs, except Ho. 13 j 
which is getting better, and gaining strength and appetite. 

July 24.— Pig No. 10 died in the forenoon (cf. account of post mortem 
examination No. 10). Pig No. 12 is very low, and hardly able to move, 
when helped on its legs. No. 13 is improving. 

July 25. — Pig No. 12 very low. No. 13 cats and drinks well, and 
although very lean, hardly anything but skin and bones, is lively and 
even playful. All other pigs are doing well. 

July 26.— No essential changes. Pig No. 12 cannot walk, but took 
some water when carried to the trough. All other pigs doing well, 

July 27.— Pig No. 12 dead at noon (for morbid changes see account of 
post mortem examination No. 11). No changes visible in any of the other 
pigs. 

At this date my experiments became interrupted by sickness, and my 
experimental pigs, Nos. 1 A, 1 B, 2, 3, 9, 6, 7 3 8 A, 8 B, and 13, \tfere 
taken care of by Mr. Seymour, a student of the Illinois Industrial Uni- 
versity, tiB August 4, and after that date by Mr. Lawrence, head farmer 
of the same University. According to Mr. Seymour none of the pigs 
showed' any symptoms of active disease on August 4 ; so it must be sup- 
posed that the inoculation of pigs Nos. 1 A, 2, and 3, made July 20, was 
not followed by any new attack. In the afternoon of August 4, a very 
hot day, the pigs, with the exception of No. 13, were removed from the 
experimental pig-pen to the University farm. Pigs Nos. 6 and 7, two 
large sows, both in good condition, but weak and very much damaged 
by swine plague— ;both of them had a severe attack, and I have reason 
to suppose that nearly half of the tissue of their lungs was degenerated 
(hepatized)— it seems have been roughly handled by Mr. Lawrence's 
hired man, who removed them 5 at any rate, one of the sows died the 
siime day, and the other one next morning. A. post mortem examina- 
tion was not made. 

Pig No. 13 was cared for by Mr. Leal during my sickness,, and kept 
on his premises, where it was fed with kitchen offal and corn. 

On August 21 I was able to resume my work, engaged new pigs, 
looked about for suitable material for inoculation, and made arrange- 
ments to have my experimental pig-pen moved away from the Univer- 
sity grounds to a private lot belonging to Mr. Leal, who gave me per- 
mission to do so. The moving of the pig-pen had become necessary, 
because during my sickness the Veterinary Infirmary building, in which 
I had to get the water for my pigs, had been moved to another place, 
which deprived me of water. . 

August 23.— ^Bought four very nice and perfectly healthy Berkshire 
pigs, belonging to the same litter, about 3 months old, of Hon. J. B. 
Seot% of Champaign. * 

it%*w< 25.— Eeceived my pigs from Mr. Scott, and, as my pig-pen had 
nM yet been m Mr. LeaPs cow-shed. Th&y 

were then numbered 14, 15, 16, and 17. After several fruitless attempts 
to obtain material, I visited diseased herds of swine on August 22, 23, 
and 24, but found the disease everywhere of such a mild character that 
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I did not deem it expedient to take any material for inoculation and 
other experimental purposes. I succeeded in getting material at Mr. 
Bailey 7 s larm (of. account of post mortem examination Nos. 12 and 13). 
Inoculated at .5 o'clock p. in the usual way and with material (lung- 
exudation) of Mr- Bailey's pig No« 1 (old experimental pig), No. 13, and 
new pigs Nos. 14, 15, and 16. Pig No. 17, the smallest of the lot, had 
escaped from the cow-shed, and was not inoculated. 
August 26 and 27. — No reaction. 

August 28.— Succeeded in getting the experimental pig-pen moved to 
My. LeaPs grounds, and disposed the pigs as follows : No, 13 in pen No. 
6, No. 14 in pen No. 3, No. 15 and No. 16 in pen No. 4, and No. 17, the 
one not inoculated, in pen No. 7, No change and no reaction in any of 
the pigs. 

August 29. — Commenced carbolic acid treatment with pigs Nos, 15 and 
16, and gave three times a day, each time about 9 or 10 drops of a 95 
per cent, solution to the two pigs. Pigs Nos. 13 and 14 received no 
medicines. All pigs apparently healthy, except No. 13, which is yet thin, 
has not grown any, and is still suffering from the morbid changes left 
behind by its severe attack of swine plague in July. It has, however, 
a good appetite, and is lively and active. 

August 30,— No changes. 

August 31.— Received back from Mr. Lawrence the old experimental 
pigs Nos. 1 A, 1 B, 2, 3, 9, 8 A, and S B, Nos. 6 and 7 had died on his 
hands on August 4, 5, respectively, as mentioned before. All pigs are 
doing well, but have grown very little, if any. No. 9 is still coughing 
occasionally, and suffering from the morbid changes left behind by its 
continued attack of swine plague- It is small and runty. After a very 
droughty season of several weeks* duration the first rain occurred to- 
day. 

September 1. — All pigs doing well; heard Nos, 14 and 15 cough. It is 
raining. 

September 2. — More rain. No change, observable in the i>igs. 
September 3. — Very big rain. IMgs'jNos. 14 and 13 do not seem to have 
as good appetite as usual — do jnot eat much. All other pigs are well. 
September 4. — No change in any of the pigs. 

September 5. — Heavy dew i n t h e morn ii j g , None of the pi gs sh ow an y 
plain symptoms of active disease ; No. 14, though, does not" eat well — 
eats about half a meal. 

September 6 and 7. — No essential change. 

September 8.— Pigs all right, except No. 14, which has poor appetite, 
and is not as lively as the others. It was at ft rat slightly the largest and 
heaviest, but is not now. 

September 9. — No essential change. The weather is cold and clear. 
Carbolic acid treatment of pigs Nos. 15 and 16, which are doing well in 
every respect, and always hungry, is discontinued. 

September 10. — All pigs doing well, except No. 14, which every day 
eats some, but has a very unsatisfactory appetite, and is not near as 
active and lively as any of the others of the same litter- It is somewhat 
emaciated, and is now the smallest of the young pigs. No, 13 is active 
and has good appetite, but on account of the old morbid changes does 
riot grow and improve in flesh. Found a small abscess on the right ear 
of pig No. 13, at the point at which the inoculation was made. The ab- 
scess—about as large as a small hazel-nut — contained thick, whitish 
matter. Pigs Nos* 13 and 14 cough occasionally. 

September 18. — Not being able to obtain suitable material for inocula- 
tion 4M other experimental purposes in the neighborhood of Cham- 
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paign, I went to Effingham county, where swine plague was reported to 
bi existing in a malignant form, and obtained some at I. Martin's place, 
near Mason (see post-mortem examination No. 14), and inoculated, on 

September 19, Pigs ]S r os. 1 A, 1 B, 2, 3, 8 A, 8 B, 9, 13, 14, 15, and 16. 
Pig No. 17 was not inoculated. Performed the operations in the follow- 
ing manner: The tip of the pig's ear was taken in the left hand, and 
the point of a narrow-bladed knife, pointing toward the root of the ear, 
was inserted about half an inch deep, between the external skin and the 
cartilage of the ear, so as to form a small pocket. The knife withdrawn , 
a pipette, containing lung-exudation, was inserted in the pocket, the 
latter a little deepened by slight pressure upon the pipette, and a few 
drops of exudation dropped in by withdrawing the pipette. Commenced 
again at noon to give three times a day, each time about 0 or- 10 drops 
of carbolic acid to pigs Nos.- 15 and 10. The other pigs do not receive 
any medicine. No. 14 has very poor appetite, and is thin in the flanks 
and somewhat emaciated, yet eats a little at every .meal, and, though 
evidently diseased, does not seem to be very sick. 

September 20. — No change. 

September 21 to 30. — No essential change in any of the pigs. All the 
Older pigs especially do not seem to react in the least upon the inocula- 
tion. Pigs Nos. 14, 15, and 10, but particularly the first (No. 14), show 
somewhat diminished appetite. No. 14 has considerably emaciated, and 
is thin, but No. 15 and 10 are in very good condition and have not lost 
any flesh; they are as round and chubby as before, but have not grown 
much. The carbolic acid treatment was continued till September 30, at 
which date it was stopped. 

October 1 to 12. — No change. All pigs are doing well, and none of 
them show any symptoms indicating the existence of acute disease. 

October 13. — Again had to go to Effingham county for fresh material, 
andobtained some at the farm of Mr. Monday, who lives between Effing- 
ham and Watson {of. account of post-mortem examination No. 15), and 
inoculated, on arriving at my experimental station at 4 o'clock p. m., 
pigs Nos. 13, 14, 15, 10, and 17 in the old manner, by means of a small 
inoculation needle. No. 17 had never been inoculated before. 

October 14. — Fed the lungs, some lymphatic glands, and other tissues 
of Mr. Monday's pig, to pigs Nos. 1 A, 1 B, 2, 3, 8 A, 8 B, and 9. 

November 3.-—As none of the experimental pigs have shown any symp- 
toms of active disease, 1 concluded to obtain fresh material from some 
other place, and went to Oquawka, Henderson county, Illinois, where, 
according to information received, swine plague was prevailing in a ma- 
lignant form. 

November 4, 5, and 0. — Visited several herds, and finally procured 
material at Mr. Beaty's farm (of account of post-mortem examination 
No. 16), on November G. Starting for Champaign, or rather Urbana, 
immediately, I arrived there in the night. 

November 7.— Inoculated in the usual maimer pigs Nos. 13, 14, 15, 16, 
and 17, giving each pig four punctures. The right lobe of the lungs 
and some other morbid tissues of Mr. Munday's pig were fed to the 
older experimental pigs, and the left lobe was photographed (see photo- 
graph, Plate III). Next day I had to leave for Chicago, and left the 
pigs under the superintendence of my friend, Prof. F. W. Prentice, M. 
IX, of the Illinois Industrial University. On November 17 I received 
notice of one of the pigs being sick, and went to Champaign on Noyeni - 
her 20, when I found pig No. 17 coughing, short of breath— each respi- 
ration causing a slight pumping motion of the flanks— and shivering. 
Pig No. 13 had died. This pig, as has been related, had a severe attack 
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of swine plague in July, and since that time had been inoculated four 
times (August 25, September 19, October 13, and November 7) without 
effect, but the morbid changes left behind by the first attack caused it 
to be very weak, and evidently interfered with the process of nutrition. 
The pig remained poor and did not grow. By the very cold weather of 
the last few days oue of its feet, it seems, became frozen, and its pen- 
mate, pig No. 14 (it must be mentioned that pig No. 13 had to give up 
its pen to one of the older pigs, when the latter was returned by Mr. 
Lawrence, and was put together with No. 14), though a younger pig, 
but heavier and stronger, probably attacked and wounded the frozen 
foot. The frost did the rest- On the morning of the 18th of November 
pig No. 13 was found dead, frozen stiff, and the toes of one foot par- 
tially eaten off. The post-mortem examination, which was made Novem- 
ber 20, was very difficult on account of the frozen condition of the car- 
cass. The morbid changes found consisted, besides considerable swell- 
ing, of congestion and inflammation in one foot and leg, and other effects 
of freezing, exclusively of such as were left behind by the attack of 
swine plague in July, and were as follows: 

In the chest evidences of old hepatization in both lobes of the lungs, 
extending in the right lobe to about one-fifth or one-sixth, and in the left 
one to about one-third of the whole lung tissue, and some serum in the 
chest and in the pericardium. In the abdominal cavity considerable 
enlargement of the liver, and in the interior of that organ in several 
places cavities (dilatations) in the hepatic ducts. These dilatations 
presented themselves as roundish and oval cavities of the size of a 
hazelnut, and, it must be presumed, have been caused and been occu- 
pied by worms (cf. post-mortem examination of two of the mates of this 
pig — experimental pigs Nos. 10 and 12). 

AH other experimental pigs appeared to be healthy. Nos. 1 A, 1 1>, 
2, 3, 8 A, 8 B, and 9, being of no more use as experimental pigs, were 
sold on November 20, and taken away on NoVember 24. 

Visited my experimental pigs again on December 1, and found pig 
No. 17 very thin, though not very much emaciated, and yet ailing; No. 
14 was still poor, and Nos. 15 and 16 all right in every respect, 

Summary.— Pig No. 1 A. 

April 12. — Received a few drops of dried blood (of Mr. Dillon's pig) in its water for 
drinking. 

May 3. — Inoculated with swine plague schizophytic, cultivated in albumen. 
July 20. — Inoculated wit b lung-exuda.tion, 
September 19. — Inoculated with Inng-oxiidatiou. 
October 14; — Fed with morbid tissues. 

November 7, — Fed with morbid tissues. (This pig never showed any plain symptoms 
of swine plague, and it is doubtful whether it had a slight attack in /April or not.) 

Pig No, 1 B. 

April 12.— Received, together with 1 A, a few drops of dried blood (of Dillon's pig) in 
its water for drinking. 

April 18.— Showed first .symptoms of a mild attack of swine plague, from which it 
soon recovered. 

MayS. — Inoculated with swine plague, schizophytte euifivated in albumen. 
September 19.— Inoeulnted with lung exudation. 
October 14. — Fed with morbid tissues. 
November 7. — Fed with morbid tissues. 

Pre No. 2 A (afterwards No. 2). 

April 14.— Inoculated with swine-plague schizophytaa, cultivated In fresh milk, 
April 24.— First symptoms of a mild attack, from which it soon recovered. 
May 1. — Inoculated with lung-exudation. 
May 7-21. — Treated with carbolic acid. 
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24,-- Inoculated with lung-exudation, 
MayZi t*> June 8. — Treated with carbolic acid* 
June 16.— Inoculated with lung-exudation. 
July 20.— Inoculated with lung-exudation. 
September 19.— Inoculated with lung-exudation, 
October 14,— Fed with morbid tissues. 
Mvmber 7.— Fed with morbid tissues. 

Pig No. 2 B (afterwards No, 9), 

April 14.— Inoculated with swine-plague schizophytie, cultivated in water. 
April 24, — First symptoms of a mild attack of swine plague. 
May 1-21.— Treated with carbolic acid. 

May 3.— Transferred to pen No. 5 ? in which pig No. 5 had d ied, and thus exposed to 
infection. 

May 7. — Increased symptoms of disease. 
May 24. — Inoculated with lung-exudation, 

May 31.— Increased symptoms of swine plague; the disease assumes a chronic form. 
June 16. — Inoculated with lung-exudation. 
September 19.— Inoculated with lung-exudation. 
October 14. — Fed with morbid tissues. 

November 7,— Fed with morbid tissues. (This pig nover fully recovered, but had no 
plain relapse after June 1. ) 

Pig No. 3. . 

May 1, — Inoculated with lung-exudation. 
May 1-21.— Treated with iodine-solution. 
May 24. — Inoculated with lung-oxndation. 
June 16.— -Inoculated with lung-exudation. 
July 30, — Inoculated with lung-exudation. 
■September 19. — Inoculated with lung-exudation. 
October 14.— Fed with morbid tissues. 

November 7,— Fed with morbid tissues. (Pig never showed any plain symptoms of 
swine plague,) 

Pig No. 4. 

April 7.— Inoculated with lung-exudation. 
Apil 12.— First plain symptoms of swine plague. 
April 24.— Death. 

Pro No. fi. 

April?* — Inoculated with lung-exudation. 
April 11,— First plain symptoms of swine plague* 
April 80. -Death. 

Pig No. (5, 

April 29.— First plain symptoms of swine plague. 
May%i. — Inoculated with lung-exudation. 
</n»V 16.— Inoculated with lung-exudation. 
August 4.— Death from over-exertion in hot weather. 

Pig No. 7. 

April 18, 15, 19, 22.— Fed with swine-plague schi/.ophyU', cultivated in aTbumett* 

April 25. — First plain symptoms of swine plague. 

May 24,— Inoculated with lung-exudation. 

June 16.— Inoculated with lung-exudation. 

August 5,— Death from over-exertion in hot weather. 

* 

Pig No, 8 A and Pig No. 8 B. 

May 24.— Inoculated vjitlx lung-exudation. 

May 24 to Jane d.— Treated with beiizoate of soda. 

June 16.— Inoculated with lung-exudation. 

October, 14.— Fed with infectious material (morbid tissue). 

Pig No. 10. 

June 16.— inoculated with lung-exudation, ' 
2.4L— Death* . ■ 
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Pig 3To. 11. 

June 16.— Inoculated with lung-ex n flat ion. 
June 21.— First .plain symptoms of swiuo plague. 
June 25.— Commenced treatment wit.li carbolic add, 
July 20,— Death. 

Pro No. 12* 

June 10,— Inoculated with lung-exudation. 
June 21.— First plain symptoms of swine plague. 
June 25. — Treatment With carbolic acid (-ominom-ed. 
JulyW.— Death. 

Pig No. 13. 

June 24,— First plain aymptoms of swine plague. 
June 25.— Treatment with carbolic acid commenced. 
AugU'st 25,— Inoculated with lung-exudation. 
September 19. — Inoculated with lung-exudation, 
October 13.— Inoculated with lung-exudation. 
November 7.— Inoculated with lung-exudation. 
November 18.— Death caused "by frost. 

Pig No. 14.- 

August 25.— Inoculated with lung-exudation. 

September 8.— First symptoms of a mild attack of .swine plague. 

September 19. — Inoculated with lung-exudation. 

October 13. — Inoculated with lung-exudation. 

November 7. — Inoculated with lung-exudation. 

Pig No. 15 and Pig No. 1G. 

August 25. — Inoculated with lung-exudation. 
August 3$ to September 9.— Carbolic-acid treatment. 
September 19. — Inoculated with lung- exudation. 
September 19-30.— Carbolic-acid treatment. 
October 13. — Inoculated with lung-exudation, 

November 7, — Inoculated with lung-exudation. (The two jSiga never exhibited any 
plain symptoms of swine plague.) 

Pig No. 17. 

October 13.-— Inoculated with lung-exudation. • 
November 7.— Inoculated with lung-exudation. 

November 20.— Plain symptoms, but probably not the first, of a mild attack of swine 
plague. 

RESULTS OP EXPERIMENTS. 

The results of these experiments are in perfect accord with my former 
observations, and do not show that swine plague is or will be commu- 
nicated through the whole (not lesioned) skin, or through the uninjured 
respiratory mucous membranes of a healthy animal, even if it is sur- 
rounded by and has to breathe the same atmosphere in which an ani- 
mal diseased with swine plague is breathing. As early as April 12 I 
had two genuine and malignant cases of swine plague (both had a fatal 
termination) in my experimental pig-pen in which all pigs, eleven in 
number on that date, were under one roof, separated only by rough 
board partitions, none too tight, and not more than 3 feet 10 inches high. 
Moreover, 1 inoculated first , those pigs which occupied the two south 
pens, Fos. 4 and 5, knowing that in the spring and summer more wind must 
be expected from the south and from the southwest than from any other 
direction. The effluvia from the sick pigs, therefore, was driven almost 
constantly into the other pens. Afterwards pigs Nos. 4 and 5 died, and 
both pens were again occupied by two very sick pigs; pen Ho. 4 by pig 
Mb, 10, which died after about a month's illness, and pen Ho. 5 by pig 
Ho. 9, in which the disease t>ecame chronic. Notwithstanding all this, 
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ston e of the pigs not inoculated or otherwise purposely infected m&free 
from external sores or .wounds became infected. It is true pig No. 6 con- 
tracted swine plague "before it had been inoculated by occupying pen 
No. 6, which joins No. .5, but pig No, 6 had a sore nose; it had been 
tinged, and external sores, as has before been shown, are liable to at- 
tract and absorb the swine-plague schizophyt®, which may happen to 
he floating in the air, even if the diseased animals from which they come 
are quite a distance off. Pig No, 13, too, became infected by associa- 
tion with pigs Nos. 10, 11, and 12 (all three inoculated and diseased) in 
the same pen, but alUfour pigs had to eat and to drink out of the same 
trough, and all, pig-fashion, not only soiled their noses with their own 
excretions and those of their companion s, but also put their dirty feet into 
the trough at every meal. Hence, it is more than probable that pig No, 
13 consumed food and water contaminated with an abundance of swine- 
plague schizophytse, voided or discharged with the excrements and urine 
of the inoculated and diseased pigs, and maybe also with their saliva 
and mucus discharges from the nose. The case of pig No, 13 proves also 
another thing, viz., that swine plague can be communicated, and that 
swine-plague schizophytaj are already discharged during the stage of 
colonization (period of incubation), or before plain morbid symptoms 
can be observed, because, as appears from the accounts of ptgs Nos. 10, 
11, 12, and 13, the latter must have become infected before the others 
showed any plain symptoms of disease, or the stage of colonization must 
have been an uncommonly short one in pig No. 13. Ail four pigs, as 
has been mentioned, were raised by the Hon, J. K Scott, president of 
the Illinois State Board of Agriculture, and the rest of the Utter, five 
pigs^ are yet, at any rate a few weeks ago, in his possession, and have 
never been ailing. Neither has Mr. Scott had any disease among his 
swine for over a year, and may be for over two years. So the animal 
cannot have been infected when I received it. 

% The value of carbolic acid and of other antiseptics as preventives of 
swine plague, if used in time* immediately after an infection has taken 
place, and before any morbid changes have developed, has been con- 
firmed by the results of my experiments (of. account of experimental 
pigs Nos. 2 A, 2 B, 3, 7, 8 a, 8 B, 15, and 10). It is true, Nos* 2 A and 
2 B (the latter not fully) had recovered from a mild attack of swine 
plague, brought on by an inoculation with cultivated schizophy tse, when 
the second inoculation was made and the carbolic-acid treatment com- 
menced with, and if such a mild attack is, in a majority of cases, suffi- 
cient to produce immunity, as seems to be the case, it is possible that 
pif No. 2 A might not have contracted the disease after the second inoc- 
ulation if no carbolic acid had been used. Pig No, 2 B had not fully 
recovered. The morbid process was yet active, and morbid changes 
were existing when subjected to the carbolic-acid treatment, and the 
carbolic acid, it. seems, had the effect of checking the impetus which the 
morbid process received when the animal was transferred to the thor- 
oughly infected pen No. 5, and compelled to eat the food left there, 
wto had been contaminated by pis No. 5. Pig No. 2 B was thus exposed 
t0 a very severe infection, which, due undoubtedly to the carbolic acid 
treatment, had very little effect, although the animal evidently had not 
lost its predisposition,, because, after a third far less severe and lasting 
j^cUon inoculation on May 24, an exacerbation became visible May 31; 
Pig No. 7 had recovered from a rather severe attack, when it was inoc- 
ulated with lung-exudation on May 24, and subjected to the carbolic- 
acid treatment j it is therefore possible, and even probable, that the 
inoculation, On account of the previous attack, would have remained 
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ineffective, if no carbolic acid had been used. The same, after another 
inoculation, made June 16, had its appetite disturbed, and may have 
had a very slight attack, but the latter is doubtful. There exists, how- 
ever, no uncertainty in regard to pigs Nos. 15 and 10. They were treated 
with carbolic acid soon after the first inoculation, and neither the first 
nor any of the three subsequent inoculations (cf. account of those pigs) 
produced any morbid changes. I saw those pigs again on December 
1, and found them thrifty, healthy, and in a good condition, which 
proves that they never suffered from swine plague, because every attack, 
no matter how mild, always leaves some traces behind, and mofe or less 
retards the growth and development of the animal. Every other one-oi' 
the experimental pigs that contracted the disease and recovered, even 
pig No. 1 A, of which it is not certain whether it had a mild attack or 
not, but probably had after the first infection, has become more or less 
stunted, and is not near as thrifty as a healthy pig. 

The carbolic-acid treatment, however, is of not much use it not com- 
menced with before plain symptoms of swine plague have made their 
appearance, or, what is the same, before serious morbid changes have 
been produced (cf. account of experimental pigs Nos. 11,12, and 13)$ be- 
cause the carbolic acid cannot repair those morbid changes which, in 
many cases at least, very soon develop sufficiently to make a continua- 
tion of life impossible, or to cause death by' exhaustion, even if the ac- 
tivity of the morbid process is interrupted, or its cause removed or 
neutralized before the disease has reached its acme or greatest violence 
(cf. account of post-mortem examination No. 9 of pig No. 11). It must 
be mentioned, however, that pigs Eos. 11, 12, and 13 were very irregu- 
lar in drinking, and took but very little food while sick, therefore they 
did not regularly consume their allotted doses of carbolic acid, and on 
several days took next to nothing, or not anything at all. 

Benzoate of soda was tried, and proved to be a good preventive (cf. 
account of pigs Nos. 8 A and 8 B), but its high price forbids its use in a 
large herd of swine. 

The iodine treatment of pig No. 3 has also given very good results, 
but experimenting with iodine was not continued, because it was found 
that a continued use of iodine interferes with the organic eh.an.o-e of 
matter, decreases the secretions and excretions, and seriouslv diminishes 
the appetite and the desire to drink ; consequent! v a continued use of 
iodine, it must be supposed, will materially reduce the growth and thrif- 
tiness of the animal. 

More experiments with preventives might have been made, and those 
made might have been repeated, but to do so would have required a 
large number of experimental pigs, and besides that, it was nearlv al- 
ways, and particularly in the latter part of the season, very difficult to 
procure reliable material (from a malignant case) when wanted. Those 
places where the disease, according to the best information obtainable, 
was existing m a malignant form— the central part of Northern Iowa 
tor instance—were too far off, and to move the experimental station 
woiUd not only have been expensive, but would also have caused much 
loss ol time. Besides that, the first symptoms of the disease are well 
known by nearly every one, and wherever it makes its appearance the 
farmers, as a rule, hasten to sell off every pig they have on the place : 
hence agreat scarcity of reliable material even in badly infected districts! 

6. ine results of my experiments corroborate the correctness of my 
former observations, that a healthy pig, one that never had swine plague, 
wdl almost invariably contract that disease if inoculated with the lung- 
exudation of a pig affected with swine plague, provided no measures of 
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preventioB are applied. I say a almost" invariably, because experimen- 
tal pig No. 17 apparen tly makes an exception j it did not take the disease 
after the first inoculation with material from Mr. Munday's pig, and it 
Serins that several circumstances combined to make that inoculation in- 
ei5wtive. In the first place, pigifo. 17 seemed to possess an uncommon 
resistibility, or very little predisposition, because it took the disease 
only in a very mild form after the secpnd inoculation with material from 
ii;Beaty ? s pig. Secondly, the material used for the first inoculation, 
although the best I was able to obtain, was from a pig which had a com- 
paratively mild attack, had been ailing for some time, had passed the 
height of the disease, had regained more or less appetite, and was al- 
ready recovering, or, at least, was better than it had been* The mate- 
rial (lung-exudation), therefore, may have lacked sufficient vigor, although 
swine-plague schizophytse were present* Other schizophytae, bacteria 
termo and bacteria lineola, however, also made their appearance in an 
uncommonly short time (see drawings), and, although not found in the 
lung-exudation when the inoculation was made, it is not certain, judg- 
ing by later developments, that their germs did not exist, and it is not 
impossible that the same, if existing, may have interfered with a proper 
development of the swine-plague schizmoyce tes. In explanation it must 
be stated that I had a new, large, and perfectly clean salt-mouthed bot- 
tle with a new rubber stopper when I went to Mr. Muiiday's place, but 
when ready to make the post-mortem examination, I found that the bot- 
tle, which was in a satchel, had become broken in the wagon on the 
rough roads. I was therefore obliged to procure from Mr. Munday 
another bottle for the morbid tissues I wished to take with me, and ob- 
tained one which had been used for preserves, and, although carefully 
rinsed with water, may have contained, hidden in the cork perhaps, 
some termo and limola germs. 

The results of my experiments show further that an attack of swine 
plague of which the animal recovers produces immunity from the effect 
of subsequent infections in most cases, but not in all Some pigs will 
contract the disease a second and even a third time, especially if inocu- 
lated, or exposed to an infection before they have fully recovered (of. 
account of experimental pig No, 2 B, afterwards No. 9), but the second. 

always a comparatively mild one, and 
does not become fatal. Hence the first auction with swine plague 
gites the animal, after its recovery, always some protection against a 
subsequent infection by mitigating the morbid process, an* in many, 
perhstps a large majority of cases, produces an almost complete immu- 
ne I say u an almost complete immunity," because a pig that has re- 
covered from an attack of swine plague will usually show some wslight 
;:$Q$iffion if again inoculated or otherwise infected, although no morbid 
changes may be produced (ef* the summary of experiments which shows 
how often, and at what times each one of the experimental pigs was in- 
oculated aaid fed with infectious material, and that only one of the pigs 
which survived the first attack contracted the disease oftener than 
once, and each time before it had fully recovered). 

4 The two inoculations with cultivated material, swine plague schi- 
zophytsB cultivated in milk and in water respectively, proved to be effec 
tive, and, the same as in former cases, were followed by a mild attack. 
Such, therefore, seems to be the rule, and as there can be no doubt that 

with swine plague, resulting from an inoculation with cult i- , 
vated material, will afford just as much protection against subsequent 
infection as any other attack of swine plague caused by an inoculation , 
with material directly from the body of a sick hog, or by natural infee- 
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tionj inoculations with cultivated material might be made use of for the 
purpose of lessening the losses caused by the plague. But whether 
such inoculations can be recommended from a practical standpoint is 
quite another question. If a large herd of swine is inoculated with cul- 
tivated swine plague schizophytse, cultivated, for instance, in milk, it 
may be expected that most of the animals will take the disease in a 
mild form, and that the direct losses by death will be very few; but on 
the other hand it is also possible that such a simultaneous outbreak of 
swine plague in a whole herd, as would result from such a wholesale 
inoculation, no matter how mild the cases originally may be, will cause 
a considerable accumulation of the infectious principle (the swine- 
plague schizophytre, and their germs) within the herd and on the 
premises; and such being the case, it may be expected, that many ani- 
mals, while affected, will get a sufficient influx of the swine plague 
schizophytie, with their food, their water for drinking, and sores or 
wounds that may happen to exist, to make their case a protracted and 
malignant, or even fatal one. Further, experience teaches that neaiij 
every pig that recovers from an attack of the plague, even if the same 
is very mild, arid only the result of an inoculation with cultivated ma- 
terial, will become a runt or be stunted in its growth, and will never 
pay its owner a full price for the food it consumes. The lymphatic 
glands, or at least a great many of them, it seems, undergo more or less 
permanent changes, which disqualify them to perform their functions as 
fully as those of a perfectly healthy animal, and this alone is sufficient 
to account for the disordered mi tuition, even if the morbid changes, in- 
variably produced in the lungs, are comparatively unimportant. 

6. Swine plague in other animals. 

By last year's investigation {cf. special report Xo. 22) it was found 
that swine plague can, under favorable circumstances, be communicated 
to other mammals. Two years ago (cf. special report ISTo, 12) I tried to 
infect chickens with the disease by feeding them with morbid tissues of 
a dead pig, but did not succeed- Last summer I repeated the same 
experiment on a larger scale, and repeatedly fed large quantities of 
very infectious morbid tissues, such as lungs, liver, heart, Ivmphatic 
glands, intestines, blood, pieces of meat, &c, to quite a number of chick- 
ens ; besides this the chickens consumed considerable corn refused and 
made dirty by the experimental pigs, but not one of them contacted 
the disease or exhibited any symptom of disease resembling swine plague. 
So it maybe safely concluded that chickens possess very little, if any. 
predisposition to the disease, and are not likely to become infected; 
further, that the latter and so-called chicken cholera are entirely differ- 
ent diseases, which have no causal connection whatever to each other, 

7, The infectious principle* 

To determine the true nature, and to learn as much as possible about 
the characteristics and peculiarities of the infectious principle, the swine* 
plague schi^ophyt:e has been one of my principal endeavors, because 
any advance gained in that direction I considered as of the greatest 
importance, not only to .science, but also for practical purposes. If we 
want to fight and to conquer an enemy. Vv<> must first know the same; 
consequently, if we want to fight swine plague wo. must know as much as 
possible about its nature and cause, I have, therefore, endeavored to 
procure the best objectives obtainable. Those principally used are a * 
homogeneous immersion of Tolles, and a also homogeneous immer- 
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i%h,made a month ago specially for my work by the same renowned 



As to a proper generic name of the swine-plague schizophytae, I am 
at at loss. The principal authorities on such low forms of life. Conn, 
Klebs, and others, who have attempted a classification, do not agree as 
to where the generic lines ought to be drawn. At any rate, the schizo- 
phytee of swine plague do not fit into any of the genera proposed. 
They are not bacteria, because the single cells are round; they can 
hardly be considered as micrococci, because in their developed form they 
are bispherieal ; and they cannot be classed among the bacilli, on ac- 
count of their forming zoogkea masses. I have, therefore, preferred to 
■use that name which, without any serious contradiction, is given to the 
{Whole family, viz : schizophytaj, or the older but less appropriate name, 
introduced by Naegeli, sehkomycetes. 

As further proof that the swine-plague schizophytae and nothing else 
constitute the infectious principle of swine plague, I can offer the fol- 
lowing : 

1. Inoculations with swine-plague schizophytae cultivated in water 
and in fresh milk (cj\ account of experimental pigs JSos. 2 A and 2 JB), 
though productive only of a mild attack, proved to be effective, and 
feeding swine-plague schizophytae cultivated in albumen to a healthy- 
pig produced in due time a comparatively severe attack of swine plague 
{ef. account of experimental pig No. 7). 

2. Open sores, wounds, and scratches attract and absorb the infectious 
principle if floating in the.air (of. account of experimental pig TSTo. 7, and 
of Mr. Beaty's herd, visited in November). 

3. Certain antiseptics or medicines which possess the property of 
being either directly poisonous to low forms of organic life (schizo- 
phytse), or destructi ve to those conditions which are necessary to the 
existence, growth, and development of those minute forms, and among 
them particularly carbolic acid, iodine, hyposulphite of soda, benzoate 
of soda, &c, have proved almost sure preventives. As the chemical 
properties and affinities of those -antiseptics are very dissimilar and en- 
tirely different, but as they all possess properties which are inimical and 
more or less destructive to the growth and development of schizophytai 
(micrococci, bacteria, and bacilli), it cannot very well be claimed that 
those antiseptics have proved to be efficient preventives, because the 
same have decomposed or neutralized a chemical virus and not poisoned 
or prevented from developing something endowed with vitality and 
power of propagation. 

4. The condition of the blood which, with the exception of containing 
schizophytae mostly in shape of micrococci, is never essentially changed 
or presents anything abnormal until the morbid changes in the affected 
parts or tissues have become very extensive, and by interfering with the 
processes of nuitrition and respiration have produced an abnormal com- 
position of the Wood. Consequently it cannot be a chemical virus or 
mysterious chemical something, which one would suppose would first 
act upon the blood. Further, the morbid changes in the lungs, in the 
skin, and in other parts, if closely examined, will yhow that they are the 
results primarily, at least, of obstructions in the capillaries, and as 
nothing else capable of causing obstruction in the capillaries has been 
found than the schizophytae and their zooglcea masses, it cannot be 
presumed that the latter, but something that is invisible, absent, or 
spirit-like, and never yet shown, has caused the mischief and brought 
about the obstructions. Besides, the zooglcea masses or coccoglia are 
never absent in the affected tissues. 
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5. The opponents of the so-called "germ theory" of diseases, well 
knowing that a complete separation of the schizophytae (micrococci, 
bacteria, or bacilli, as the case may be) from the animal tissues and 
fluids is impossible, demand absolute proof, without offering any evi- 
deuce whatever in support of their own "theories," or even demonstrat- 
ing the existence of anything akin to what they claim constitutes the 
cause and infectious principle of infectious diseases. If conclusions 
may be drawn from an analogy between infectious diseases of plants 
and animals, Prof. T. J. Burrill, of the Illinois Industrial University, 
Champaign, 111., being more favored by the nature of the objects of 
his investigations— apple-trees, pear trees, &c— has furnished almost 
absolute proof in support of the so called " germ theory, 7 ' when he found 
and proved that the so-called " blight" of apple and pear trees and the 
so-called "yellows" of peaches are caused and spread by schizophytse 
somewhat similar in size and superficial appearance, but not identical, 
to those schizophytse which produce swine plague {of. the transactions 
of the meeting of the American Association for the Advancement of 
Science in Boston, 1880). • 

6. If the infectious principle were a chemical something— a chemical 
poison or virus — one would suppose that its action would be the same 
under all circumstances, and that the malignancy of the disease and 
the time required for its development (the so-called period of incuba- 
tion) would not be subject to changes dependent upon the season of the 
year and upon other partially unknown external influences, but such 
is'the case. In the same localities, in the same yards and pig-pens, and 
in the same breeds of swine in which the disease was exceedingly malig- 
nant in 1878, it was, as a rule, very mild in the latter part of 1879 and 
1880, while at other places where it did not exist in 1878 it was rather 
more' malignant in 1880. As what has just been stated are undisputa- 
ble facts, nothing but what is able to grow and develop is subject to 
changes and acquires vigor and propagates rapidly under favorable and 
is weakened and multiplied slowly under unfavorable circumstances— in 
other words, nothing But what is endowed with life — can constitute the 
cause and the infectious principle of the disease. 

7. If the cause and infectious principle of the plague consisted in 
some chemical poison, the fact that the first attack, if not fatal, pro- 
duces, as a rule, immunity from subsequent infection, and that some 
animals possess more predisposition than others, or that an animal 
while continually under the influence of the infectious principle can 
recover, can never be explained ; but the whole case presents an en- 
tirely different aspect, and admits of explanation, if low forms of or- 
ganic life (schizophytse) constitute the cause and the infectious principle, 
forms which, by developing and multiplying, finally destroy the condi- 
tions necessary to their own existence in. the animal body (cf. a,n article 
entitled "The Destruction of Germs" in the Popular Science Monthly, 
communicated in extract in E. Hitchcock's Monthly Microscopical Jour- 
nal for November, 1880). 

Finally, with very superior objectives and a fair ability to handle the 
microscope and to prepare objects for examination, I have never been 
able to find any schizophytse in the blood and tissues of other healthy 
animals identical to those of swine plague. In my last drawiugs,, those 
in which the swine-plague schizophytb are represented, as seen with the 

homogeneous immersion objective of Tolles', and the Beck 
eye-piece— amplification a little over 1,500 diameters — the difference 
between the same and other bacteria will be apparent at the first glance. 
If lower powers, objectives of less superior and accurate construction 
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3, Crystal. 
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and of lower angle of aperture, are used, those differences, I admit, can 
be seen only with difficulty or not at all. 

The swine-plague schizophyta) present themselves in different shape 
and Ibrm. The simplest form, it seems, is that of a micrococcus, a 
small, round body (globule), which strongly refracts the light, of about 
0.7 mm to 0,8 mm in diameter. It occurs in the blood and the morbid 
exudations in the tissues, &c, of the diseased swine, and is never absent, 
but is found in some cases and under some conditions in much larger 
numbers than in others. The second form is bispherical — the globular 
cell (micrococcus) has duplicated itself. The globular or spherical cell, 
or micrococcus, grows and becomes somewhat oval in shape, but becomes 
i ndented or contracted in the middle, and keeps on growing while the 
indentation becomes deeper, till its length is about twice its width and 
its sh ape bisp herical. For some tim e, however, the bilateral indention does 
not effect a complete separation, a connection between the two spheri- 
cal cells remains, sometimes only for a short time, and sometimes longer- 
may be, for hours. These bispherical schizophyta^ are always more 
or less numerous, are either at rest or moving, and usually provided at 
one end with a ftagellum, a post-flagellum, which, however," is so exceed- 
ingly tine that I have never seen it except with the j 1 ^ homogeneous 
immersion objective of Tolles, and an amplification of over 1,500 diame- 
ters, and then only while the sehizopbytie was moving (cf. drawings). 
These double micrococci, or bispherical schizophyta, soon multiply 
under favorable conditions. The bilateral indentation becomes deeper, 
while at the same time the single cells commence to grow and assume a 
somewhat oval shape, and in both another bilateral indentation becomes 
visible* Meanwhile the separation in the middle becomes more perfect, 
and soon one bispherical cell has developed into two bispherical cells 
or micrococci, which are yet slightly connected, at any rate they remain 
together, although the separation appears to be perfect, as each cell 
presents its own outlines. The division thus goes on* and it often hap- 
pens (see drawings) that a whole chain of such bispherical schizophyta! 
adhering endways to each other, comes into the held, i f powers of 90(1 
or 1,000 diameters are used, such a chain very often appears like a thin, 
nioxiilifbrm bacterium. Under higher powers the appearance is not- 
dissimilar to that of a piece of a chain out of a watch* Sometimes the 
dividing process is a rapid one, and I have repeatedly observed that tb« 
number of bispherical schizophyta^ contained in such a chain doubled 
in less than five minutes. 

Thus it will be seen that the propagation is a rapid one. If circum- 
stances are favorable, and especially if the temperature is not too low, 
these chains break up into smaller ones, consisting each of one, two, or 
more bispherical micrococci or schizophyta*, which, in separating from 
their neighbors, spin or draw out a very slender thread — a fiagellum 
or a cilia. But before all these changes and this multiplying by fission 
take place the spherical and bispherical micrococci or sehizpphyt^^ 
the bispherical, probably such as have developed from the spherical 
micrococci, and do not owe their existence to the fission process— 
form those clusters (zooglcea masses, or eoecoglia), which obstruct the 
(^iUaries, and, according to my observations, constitute the imme* 
diate cause of the morbid process of swine plague. In these zoogta 
masses the spherical or single micrococci, and the bispherical 
c^yto are imbedded in and held together by a viscous substance, the 
gliaj and the spherical or single micrococci undergo their first cha&ge, 
and develop into bispherical bodies, till the glia breads or opens, 
vrhm a^ great many bispherical scMzophytae, and also some of the 
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spherical bodies become free. The former, thus freed, very soon com- 
mence to multiply by fission, but as this process results in a production 
of bispherieal, and not of spherical cells or micrococci, the latter must I 
have another origin. In swine-plague material, for . instance, in the ? 
blood and in the exudation from the lungs, if a day or two old, and | 
sometimes while yet fresh, bacteria of a peculiar shape can be observed, i 
They are rod-shaped, about as long, or perhaps a little longer than two 
bispherieal sehizophytje connected endwise, but not moniliform, and 
have on one end, or in some cases toward the middle, a bright and 
light-refracting globule of fully as much, or a trifle more, diameter than 
the width of the bacterium, and surrounded by a substance, as a thin 
envelope, which apparently is of less density because less light-refract- 
Ing. If this globule is situated at one end the bacterium presents the 
appearance of a short stick with a knot at one end (cf. drawing Xc. 5). 
Billroth calls this form a holobaeterium. and the globule a lasting spore 
{Bauer spore). This lasting spore, according to Billroth and (John, re- 
sists almost any degree of heat and cold, iVvery prolific, and produces 
a large number of germs, which develop into micrococci. As such 
helobacteria are sometimes found in swine-plague material (blood, exu- 
dations, &c), while yet fresh, and almost always when a few days old, 
it. appears probable that the same constitute another form of the swine- 
plague sehizophytas, develop from a bispherieal cell produced by the 
fission process, anl constitute the source of the spherical micrococci. 
I say it appears probable because I have seen the same cycle of changes 
complete itself in somewhat larger schizophyne, belonging to the genus 
Bacillus and found in the blood of cattle which had died of Texas fever, 
but so far have not succeeded in watching and observing every one of 
those changes in the swine-plague schizophyfee, because the exceed- 
ingly small size of the latter requires for accurate observation a higher 
amplification than I was able to apply without loss of definition before 
I received, about a month ago, the new J s objective of Tolles* 

If these helobacteria, which occur in the blood, exudation, &c., of pigs 
affected with swine plague, constitute a form of swine-plague schizophy- 
toe, and are the lasting spores of the latter, as is very probably the 
case, their extraordinary tenacity of life, or great resistibility against 
adverse influences, probably explains the ability of the infectious prin- 
ciple of swine plague to remain effective for a whole year, if protected 
by adhering to, or by being imbedded in, a moist and porous substance, 
such as an old strawstack or other porous body of a similar character. 
Whether or not the swine-plague schizophytseare able to multiply by 
any other means, or in any other manner than stated, I have not been 
able to observe. One observation^ repeatedly made before, has found 
new confirmation, viz: 

Wherever, or as soon, as bacterium termo makes its appearance, the 
swine-plague t scbizophytas commence to disappear, and disappear in 
about the ratio in which the putrefaction bacteria increase in numbers. 
In blood kept in a vial the swine-plague sehizophytse cannot be found 
after the blood commences to exhibit a purplish color, or when the blood 
corpuscles are destroyed. Further, the swiue-plague schizophyUe, al- 
though presenting the same general characteristics when cultivated in 
fluids foreign to the animal organism of a hog, show differences in so far 
as the same develop and multiply less rapidly and with less regularity, 
and show less uniformity or more difference as to size. It seems the 
cultivated schizophy tee are slower in their changes, and, therefore, 
probably less vigorous in producing disease; at any rate an inoculation 
with cultivated schizophyfee, although effective In producing swine 
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plague, is. always followed by a comparatively milder form of that 
disease than a natural infection or an inoculation with material directly 
from the body of a diseased hog. This, however, does not prove that 
every inoculation with cultivated material necessarily produces a milder 
form of swine plague than any natural infection or direct inoculation, 
for such is not the case. The difference may be stated thus : A natural 
infection, or an inoculation with material directly from a diseased, ani- 
mal, as a rule> produces a malignant attack, and as an exception a mild 
case of swine-plague, the frequency of the exceptions, it seems, de- 
pending to a great extent upon the prevailing character of the disease, 
while an inoculation with cultivated schizophytse, as a rule, is followed 
by a mild attack, and as an exception, or in rare cases only, by swine 
plague in a malignant form. 

External influences proceeding from the weather, temperature^ and 
condition of the atmosphere, seem to further, or as the case may be, to 
retard the development and propagation of the swine-plague schizophytae, 
and may thus contribute in causing one epizooty to be more malignant 
than another, and thereby somewhat retard or accelerate its spreading. 
At any rate the malignancy of the morbid process and the rapidity with 
which swine plague is spread is by no means the same in different sear 
sons and at different localities. As has already been mentioned, swine- 
plague was very malignant in Champaign County in 1878, while in 1880 
the deaths have been comparatively few, and the spreading has been 
very slow. Still, the disease has not died out ; isolated cases of infected 
;3^ds , can always be found, especially at the borders of the timber $ butf 
jnemahy of those herds the disease exists in such a mild form and causes 
go few deaths that in some cases even the owner, unless he is attentive 
and looks after his pigs, remains sometimes ignorant of its existence tall 
tie death-rate increases. This difference in the malignancy, however, 
seems to be due to a small extent only to the weather and the condition 
of the atmosphere, &c, because other influences, proceeding from the 
peculiarities of the locality, and especially the degree of predisposition 
possessed by the individual animals contribute considerably. As has 
heeif observed before, the offspring or immediate descendants of swine 
previously affected with the plague and which had recovered before the 
on%pring was born, seem to possess less predisposition than the parent. 
'••:.::^8^'-the-. 'following facts which can be observed everywhere hive 
probably more influence upon the malignancy of the morbid process, and 
upon the rapidity with which swine plagueis spreading, than all other 
causes and influences combined. 

It is always found that the more general the prevalence Of swine 
plague the more violent the individual attacks, and the more malignant 
the latter the more rapid is the spreading of the disease. If the plague 

oompelled to subside for want of material, because nearly every pig 
has died, it will lack a good start when, after some time, the number of 
#win@ has increased. Its prevalence must first become extensive before 
it can regain its old malignancy, and as long as the latter has not been 
obtained the spreading will be comparatively slow. Cases with intes- 
tinal lesions (ulcerous tumors in the caecum and colon) must becqme 
numerous before the epizooty will get a good start. The severe winter 
of 1878-'79, the continued . snow, and the scarcity of swine toward 
spring—nearly all the swine had died or been butchered— came near 
stamping out swine plague in all those parts of this State in whieh it 
was extensively prevailing in the fall of 1878, and till now it has not been 
abkto get its old foothold, but is making very good progress in.some 
parte of the State, and unless we get a hard winter it may be as bactia 
1881 as it was in 1878. 
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8. The morbid process. 

The morbid process, as stated in my former reports, seems to be 
brought about by the schizophytas clusters (zodgloea-masses or coccoglia) 
obstructing the finest capillaries in the affected tissues, and thus inter- 
rupting in a large number of the smallest vessels the circulation of the 
blood. As a necessary consequence, the fluid parts of the blood (serum 
and fluid fibrin) transude through the walls of the blood-vessels into 
the tissues, and if those walls are not able to withstand the pressure, 
and rupture, numerous but small extravasations of blood will take place. 
That such is the case is very plain in the affected parts of the lungs be- 
fore perfect hepatization— an organization of the, at first, fluid exuda- 
tion—has been effected (of. photograph, Plate III, lower part), «nd also 
in the skin. Afterwards the exudation becomes organized, that is, a 
cell-formation takes place, but the newly-formed cells are morbid— dif- 
ferent from the cells of which the normal tissue is composed— and show 
a great tendency to decay or to collapse into detritus ; they lack vitality. 
This process is especially very plain in the ulcerous tumors in the ea> 
cum and colon, and in the sloughs in the skin, but can be observed also 
in the lungs. The ulcerous tumors, superficially examined, appear to 
be an excrescence of the mucous membrane of the intestine, but the* 
microscope shows that such is not the case, for not only the mucous, but 
also the muscular and the serous coats of the intestine, and particularly 
the connective tissue between them show considerable thickening, .and 
an abundance of neoplastic productions. On the whole, however, the 
structural arrangement of those membranes is not essentially changed, 
as long as a decay or collapse of the newly -formed cells into detritus has 
not taken place, because the morbid process, it seems, consists 'princi- 
pally in a deposit of exudation which becomes organized or changed 
into new but morbid tissue. As soon as the process of decay sets in, 
jand that, it seems, is very soon, at least in the intestines and in the skin, 
and also at all other places where the morbid surface is exposed, loss of 
substance can be observed, because the process of decay does not re- 
main limited to the morbid products, but attacks also the original or 
normal tissue. Whether in the intestines, in the skin, or in a mucous 
membrane (conjunctiva, and mucous membrane of mouth and nose, &c.j, 
the process is essentially the same {cf. microphotographs of sloughs in 
skin and of ulcerous tumors in caicuui and colon). If an animal re- 
covers, a retrogressive process takes place j the morbid cells melt, and 
the material is gradually absorbed, provided the original tissue (lung- 
tissue, for instance), has not undergone essential changes. If it has, 
the changed or degenerated parts will also be affected by the retrogres- 
sive process, melting and absorption. If the structure of the original 
or normal tissue is not changed, and if no loss of substance is occurring, 
the affected part or organ may be restored nearly or fully to its normal 
condition, but where loss of substance occurs, or where the neoplastic 
process has been extensive, permanent changes remain. In the latter 
case parts or portions of the original tissue, especially if changed in 
structure, will melt and be absorbed the same as the morbid products 
and so more or less loss of substance will take place. Where substance 
of tissue is lost, three different processes, it seems, can take place. In 
the lungs, for instance, a partial loss of normal tissue may result in a 
Shrinking of the affected part, or if the loss is not partial, but not very 
extensive, a cicatrix may be formed the same as in other tissues, in the 
skin and in the mucous membranes, for instance. An extensive loss of 
tissue in.an ulcerous tumor in the intestines, in which the morbid change 
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extends to all three membranes, and especially if caused by decay into 
detritus, and not bj melting and absorption, seems to be irreparable and 
fatal. A less* extensive loss, involving only the mucous membrane, can 
be repaired by cicatrization. What other changes are taking place, 
and of what other processes nature avails herself to restore partial 
health after a severe attack of swine plague — a restoration to perfect 
health probably never occurs-~I am unable to state; the number of 
post-mortem examinations of animals that recovered are yet too limited. 

during my present investigation I have not been able to observe any 
chemical action, or any directly poisoning effect of the swine schizo- 
phytse upon the animal organism, that can be at all compared with the 
virulent properties of certain sehizophytge of the genus bacillus, ba- 
cillus anfhracis for instance, which effects a decomposition of the blood 
in the living animal. The blood of animals, affected with swine plague, 
of course, undergoes changes in its composition, and diminishes in 
quantity as soon as the morbid changes become important and extensive 
enough to interfere seriously with the process of respiration and nutri- 
tion, because material is constantly wasted and the supply with new 
material is very insufficient; but a decomposition or fermentation does 
not take place, at least not as long as the animal is alive, and cannot be 
observed in the fresh blood immediately after death. The blood cor- 
puscles, if examined under the microscope, show very often, but not 
always, a erenated appearance, but healthy blood frequently does the 
same. The white blood corpuscles, on the whole, seem to be more numer- 
ous in swine-plague blood than in healthy blood, but are never numer- 
ous enough, unless the animal has been sick for along time, and is 
very much emaciated, to justify one to consider their increase as an im- 
portant and characteristic feature of the disease. The color of the 
blood is usually dark and appears carbouized wherever the affection 
of the hings is extensive, but is of a normal red if the morbid changes 
in the lungs are limited, say to less than one-third of the pulmonary 
tissue ; consequently the darker color often met with does not need any 
explanation, and is simply the result of the lungs being unable to effect 
sufficient decarbonization. The coagulation of the blood proceeds the 
same as in the blood of healthy animals, and neither perceptibly fcister 
nor slower ; and the quantity of scrum contained in the blood is only 
abnormally increased, or, more correctly, the amount of solid constitu- 
ents is only abnormally diminished if the morbid changes arc extensive, 
and if the animal has been sick for some time and is considerably ema- 
ciated. In animals which die before much emaciation has taken place 
the blood invariably presents a normal appeara nce and is of a normal 
composition, with the exception that it contains swine-plague schizo- 
phyfce, mostly in shape of micrococci, and is of a darker color, or car- 
bonized. 

9. Stage op colonization. 

In my former reports I gave the average time at about six to seven 
days. "This year, however, I have met with more cases than formerly in 
which what I consider as the. extremes Have been reached. Pigs JSos. 
4, 5, m 11, and 12 (in all, five in which the disease had a fatal ^termination) 
weie taken sick within five days after the inoculation, while pig ^ol 7 
had bfefen inoculated nearly fourteen days before it showed plain symp- 
fems-of disease. I say "nearly" fourteen days, for it may haveshown 
symptoms a day or two before my visit on November 20, which were 
oWWked, but when I saw it on that day it evid ently had not been- sick 
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longer than a day or two. The duration of the stage of colonization 
(period of incubation), it seems, does not so much depend upon the in- 
dividuality of the animal — experimental pigs inoculated on the same 
day with the same material commenced to show symptoms of sickness 
never ihore than a day apart, and usually on the same day — as upon the 
intensity of the infectious principle, or ? in other words, upon the number 
of swine-plague schizophytai transferred, and upon the stage of devel- 
opment in which the same happen to be when the inoculation is made. 
When pig ETo. 17 was inoculated the second time, the weather was cold, 
and the material had been carried over 200 miles in a bottle sealed air- 
tight. The material used for the inoculation of pigs 3nos, 4 and 5— pig 
No. 5 showed the shortest stage of colonization, and showed plain symp- 
toms after four days— was obtained in the neighborhood, and that used 
for pigs Nos. 10, 11, and 12 was from a malignant case and contained 
innumerable sehizophyto. Hence probably its more rapid action. The 
stage of colonization in the pigs inoculated with cultivated schizophytee 
(pigs Nbs. 2 A, and 2 B) was a long one, ten days in both animals. To 
sum up, two weeks or fifteen days seem to be the utmost limit, and six 
or seven days the medium time. The shortest possible time I am not 
prepared to state j it may be two days or even less, as has been asserted. 
It seems that the stage of colonization is usually shorter in the summer 
than in the winter. If in my experiments the stage of colonization has 
proved to be of longer duration than in those of others, the difference 
is probably accounted for by the manner in which I inoculated. I in- 
oculated invariably in the external surface of the ear, an organ that 
carries but little blood and is remote from the heart, and as nearly all 
my inoculations have been made with a very small inoculation needle, 
and usually without drawing any blood, only a very small quantity of 
the infectious principle has been transferred at each inoculation. 

10. Measures of prevention. 

To devise effective measures and means of prevention, easy and con- 
venient of application by every one, has been the principal aim and ob- 
ject of my present investigation. Last year certain antiseptics, such as 
carbolic acid, hyposulphite of soda, and a few others, but the latter not 
extensively, were used in several large herds with very satisfactory re- 
sults ; for this year it remained to subject the same to a critical test 
Xast year, when whole herds were treated, it could not be ascertained 
with certainty whether all the animals treated with the antiseptics, and 
to all appearances protected and saved by their use, had really become 
infected or not. That they had was probable, because all had been ex- 
posed, but it was not absolutely certain. This year I determined to 
make the infection a certainty, and inoculated the animals (experimental 
pigs) to be treated in a manner which had never failed to produce the 
disease until it failed once in October last in pig No. 17 when inoculated 
the first time, as has been stated and explained in another place. In 
all' other cases special pains were taken, and neither time nor expense 
spared to obtain reliable material and to keep it pure at least till the 
inoculations had been made. Hence, as heretofore an inoculation with 
swine-plague material (lung-exudation), provided the animal never had 
an attack before and was left to its Me by not interfering with the 
adtiD& of the infectious principle, has never failed to produce the disease 
iif : ^£Mine, it must be supposed that at least every Jirst inoculation 
mMe this year, except that of pig No. 17, would have produced the dis- 
ease if mo &e<Uemes had been used. But, as the record of the expect- 
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mental pigs shows, none of the pigs treated with antiseptics (ear- 
bolio acid, iodine, orbenzoateof soda), soon, or immediately after having 
been inoculated, contracted the disease, and every one of them resisted 
the effects of subsequent inoculations, No. 9 perhaps excepted, which 
never fully recovered from its first attack. Some of the pigs, it is true, 
exhibited symptoms of a very mild reaction, but none of them became 
diseased, and it is evident that the continued use of the antiseptics pre- 
vented the development of the morbid process. While all three anti- 
septics used (carbolic acid, iodine, and benzoate of soda) proved- to be 
equally effective, carbolic acid, for reasons already stated, deserves 
preference. It is true a pound of the best crystallized carbolic acid — 
and I have used no other— is not very cheap, but the small doses re- 
quired (about lp drops of a 05 per cent, solution, three times a day, for 
every hundred pounds of live weight) do not make it an expensive med- 
icine. Thymol, or thymic acid, is probably just as effective, and as the 
doses required are very small the very high price of that drug might 
not forbid its use, but not being able to obtain a pure article when I 
had use for it I did not test its efficiency this year. 

According to the results of my experiments and observations, carbolic 
acid is the preventive which I can most recommend; it proved to bo 
effective in every case, except where its use was not commenced before 
serious morbid changes had taken place. Still, in the diluted form in 
which I gave it to the pigs it is not a direct or killing poison to the 
swine,-plague schizophyta*. its effect in the animal organism seems to 
be an accumulating one, changing or destroying the conditions neces- 
sary to the development and propagation of the sehizophytaj, and espe- 
cially preventing the formation of zooglote-masses or coccoglia. Its 
continued use, say for two or three weeks, seems to place the animal in 
the same or in a similar condition as that of a pig which has recovered 
from an attack of swino plague, that is, as far as the infectious princi- 
ple of that disease is concerned. It probably destroys the conditions 
necessary to a glia-lbrmation, and, maybe, nothing else. The other an- 
tiseptics used seemed to have a similar effect. If no glia (coccoglia or 
zooglote-masses) can be formed, the swine-plague schizophytae are prob- 
ably not able to produce any morbid changes, because they are suffi- 
ciently small to pass through the whole vascular system-— through the 
finest capillaries— till they reach a part or an organ which can elimi- 
nate them again. One thing, however, must not bo lost sight of, as it 
may have contributed a great deal to the favorable results of the treat- 
ment with carbolic acid and the other antiseptics. In all my experiments 
tie inoculated animals, while treated with carbolic acid, iodine, or ben- 
zoate of soda, were kept by themselves in clean pens, and separated 
Irom other diseased animals, at any rate by a board partition; their 
food was not contaminated with the infectious principle, except once in 
the case of pig No. 9, as has been stated, and their water for drinking 
was drawn tlrree times a day from a good well, and therefore always 
teh, especially as the troughs were always emptied before any water 
was poured in. I consider this as important, because if the pigs treated 
are confined with other diseased pigs, or have to consume food or to dnnk 
water repeatedly contaminated with swine-plague scljizopiiytfe, which 
•-^•••^nstantly -discharged with the excretions (dung, urme, &o4 m the 
diseased pigs, the effect of carbolic acid or of any other antiseptic may 
hoi be sufficient to overcome the continued influx, unless the doses are 
much increased, which.probably would be otherwise injurious tojfce. 
animal. A strict separation of the animals to be protected from those 
evidently diseased, clean water, and clean food I look upon as very 
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essential to an effective prevention. In making- such a separation care 
must be observed to take the animals to be protected to a place which 
is, if possible, on higher ground than the lot occupied by the diseased 
animals, or at any rate on ground which does not receive any drainage 
or water coming from a place (lot, pen, or pasture) occupied or fre- 
quented by diseased swine. Neither must the same contain a straw- 
stack or anything of a similar character calculated to catch, to harbor 
and to protect the swine-plague schizophytre, and to constitute thus a 
constant source of infection. 



EXPERIMENTS WITH CARBOLIC ACID IN HERDS. 

A carbolic-acid treatment for the purpose of prevention has been 
instituted in several infected herds, and the result, as far as I have been 
able to learn, has been invariably the same. .In no case did any deaths 
occur among those animals which received regular doses of carbolic 
acid before they exhibited plain symptoms of swine plague, or before 
serious morbid changes had been produced. Among the infected herds 
thus treated I will mention : Mr. " 
Carson's, visited June 16 j Mr. 

Lytle's, visited August 23 and t_, . „ w „„,„„ r vtaiwu 

August 24, August 25, and September 6. Still, as the treatment in 
those herds had to be left to the owners, and as most of them live a con- 
siderable distance from Champaign, I cannot give any detailed accounts 
and have to rely as to the results of the treatment, &c, on the reports 
received, except in regard to the two last-named herds, which I visited 
and examined again. In both the losses had ceased at my last visit. 

Inoculations with cultivated schizophytce as means of prevention.— Hav- 
ing observed in my former investigations that an animal which has once 
recovered from an attack of swine plague does not easily contract the 
disease again, and if it does only in a comparatively mild form, and hav- 
ing also observed that an inoculation with cultivated material (swine- 
plague schizophytfe cultivated in innocent fluids foreign to the organ- 
ism of a hog) is usually followed by a much milder form of the disease 
than a natural infection, or an inoculation with material directly from 
the body of a diseased animal, I thought it worth while to extend my 
researches in regard to measures of prevention also in that direction. 
As^ before stated I inoculated pigs Nos. 2 A and 2 B with cultivated 
swine-plague schizophytae, cultivated for the former in milk and for the 
latter in water (April 14). In about ten days (April 24) both pigs 
showed symptoms of having become affected, but the attack proved to 
be a light one (cf. account of experiments and their results). Pig No. 7 
washed repeatedly with cultivated material (swine-plague schizophyfce 
cultivated in the white of fresh eggs, first, second, third, and fourth 
cultivated generation) and took the disease in a rather more severe form 
than desirable, but recovered and appeared to be protected against sub- 
sequent inoculations, which, at any rate, remained without effect. The 
animal (cf. its record) died afterward from other causes. An inocula- 
tion or pig No. 1 A with sehizophyta?, cultivated in albumen (Mav 3) 
remained without effect, probably because the animal had a very slight 
attack before. 

I might have made more experiments in the same direction, but do 
not consider an inoculation with cultivated, and thereby mitigated, 
material (swine plague schizophytae) as easy and practical a means of 
7^1? a ^ mst Josses swine plague as the carbolic-acid treat- 
ment, lhe latter, at any rate in the hands of the farmer, has several 
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advantages, and can be applied by every one without any difficulty 
whatever. On the other hand, a cultivation of swine-plague schiz- 
ophytae cannot be controlled without the aid of a microscope and the 
very best objectives, which are expensive and cannot be handled by 
everybody. Secondly, by adopting inoculations with cultivated ma- 
terial and by using the same extensively as means of prevention, the 
disease, most assuredly, will be perpetuated the same as pleuro-pneu- 
monia in those countries in which inoculations are resorted to as a meas- 
ure of protection against that disease, and we never shall get rid of it, 
although the losses by death may possibly be reduced to very few. 
Thirdly, an animal that has had an attack of swine plague, no matter 
how mild, is never again what it was before, because its growth, thrift, 
and development are more or less impaired by such morbid changes as 
are left behind. 

With the carbolic-acid treatment it is different. In some of the ani- 
mals that showed a slight reaction a few days after inoculation slight 
morbid changes may have been produced, but others did not show any 
visible reaction whatever, and their growth and development did not 
seem to be injured. Still, the same animals seem to have acquired im- 
munity from the effect of subsequent inoculations or infections. This 
latter fact has led me to think that it may be possible to produce future 
immunity, that is, to destroy the conditions necessary to the formation 
of glia and the development of swine-plague schizophytae, by treating 
an animal not inoculated or otherwise infected, for some time, say about 
three weeks, with regular doses of carbolic acid. At any rate, I intend 
to experiment in that direction. If it should prove to be the case that 
a continued treatment with carbolic acid without any preceding inocu- 
lation or infection is productive of immunity, even if lasting only a few 
months and not for life, swine plague may be considered conquered^ 

As to sweeping and general measures of prevention, I have nothing 
to add to what has been said in my former^reports. 

11. Treatment. 

As to a treatment of swine diseased with swine plague I have but very 
little to say, except that my observations related in my former reports 
have found ample confirmation. The morbid process is such that med- 
icines, at least, can have but little effect. They cannot remove the 
obstructions in the capillaries, and cannot repair the morbid changes. 
Three diseased pigs, Nos. 11, 12, and 13, were treated with carbolic acid, 
while No. 10, fheir mate, received no medicine whatever. Nos, 11 and 
12 both died in about the same time as Ho. . 10, and only No, 13 recov- 
ered, but was never of any account and succumbed to the first cold spell 
tor lack of vitality or inability to produce in its body sufllcient animal 
heat. Even if a treatment could be devised that would save the life of 
a diseased hog not much benefit would be derived therefrom, because a 
pig affected with swine plague is very seldom of any account after it 
has -recovered unless the attack is an exceptionally mild one. Such an 
animal, as a rule, does not pay for its food and is a source of loss to its 
owner. 

: : tepectft.% submitted. ; & } 

Chicago, I II., December 4, 1SS0. 
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Hon. William G. Le Due, 

Commissioner of Agriculture : 

Sir : Although iny recent examination of American cattle, as landed 
and slaughtered in England, had for its chief object the detection of the 
contagious pleuropneumonia so frequently reported by the English, 
governmental authorities as existing among them, and the subsequent 
location, as nearly as possible, in the United States, of the herds from 
which these animals had been taken, I made my last report to you upon 
this subject before having had sufficient opportunity to examine as thor- 
oughly as seemed to me desirable the details connected with this direct 
investigation, because I considered that, incidentally, matters of tlte 
greatest importance connected with our cattle export trade, had come 
to my knowledge, and that under the circumstances it was very impor- 
tant that these tacts should come to the knowledge of Congress early 
hr the session, so that, if they deemed them of as much importance as 
they seemed to me, they might have time to take such action as they 
deemed necessary. 

Therefore the second report was made, and I was obliged to content 
myself, at that time, with the statement that if pleuropneumonia ex- 
isted in the West, or if there were diseased cattle in or about the points 
through which the animals passed on their journey eastward, the infor- 
mation already possessed would, after a little further time, insure its 
location. That time 1 have now had, and in this roport I intend to dis- 
cuss simply the facts bearing upon these two points of the inquiry. 
First, by tracing back the condemned animals, so far as I have been able, 
from England to the States wherein they were raised, and to show what 
likelihood there is that contagious pleuropneumonia exists in any of 
these States. Second, by submitting to you the report of Dr. W. ¥. 
Whitney, the microscopist, whose services were engaged for the special 
purpose of examining the diseased portions of lung brought home by 
me from Liverpool ; and, third, by discussing, in addition to this, which 
may be called the direct testimony in the case, the circumstances con- 
nected with the marketing, transporting by rail, and shipping of cattle 
through ouruninfected districts and ports to England; i. e., that part ©t 
the matter which may be called the indirect testimony, or in reality a 
putting together of facts connected with this shipping business, and 
drawing from them what seems to me to be reasonable deductions. 

The lungs condemned in my presence were six in number, and were 
from animals coming from Boston to Liverpool in the following na^ed 
steamers, and in the numbers given: Iberian, one; Victoria, two; Bra. 
zilian, twoj and from New York to Liverpool in the steamer Aleppo, 
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The history of these animals, as I have been able to learn, is as. fol- 
lows: Mr. Smith, butcher, bought of Mr. George Roddick, cattle sales- 
man at Liverpool, 194 bullocks from the cargo of the steamer Brazilian, 
landed at Birkenhead, July 7, 1880. These animals were consigned to 
the salesman by Messrs. J. &C. Coughlin, of London, Ontario, Canada, 
who bought them in Boston, to which place they had been shipped direct 
from the Chicago market, via the Grand Trunk Railway of Canada, to 
Buffalo ; thence, via the New York Central, to Albany ; thence, via the 
Boston and Albany, to Boston. The lot consisted of steers from the 
States of Missouri, Iowa, and Illinois. 

Mr. Alfred Dawson, butcher, bought of Mr. George Roddick, caitle 
salesman at Liverpool, several bullocks from the cargo of the steamer 
Victoria, landed at Birkenhead , July 15. These animals were consigned 
to the salesman by Mr. Timothy Coughlin, London, Canada, who bought 
them in Boston, to which place they had been shipped direct from the 
Chicago market, via the Grand Trunk Railway of Canada, to Buffalo; 
thence, via the New York Central, to Albany j thence, via the Boston and 
Albany, to Boston. This lot, as in the last case, consisted of steers from 
Missouri, Iowa, and Illinois. 

Since leaving Liverpool I am advised that up to the 21st of Novem- 
ber seven more animals were condemned, as follows: On September 5, 
from the cargo of the steamer Palestine, three animals. These were 
from a lot consigned to Messrs. TJtley and Sons, of Liverpool, by Messrs. 
T. & F. ITtley, of Boston ; 44 of them were Missouri and 100 Iowa ani- 
mals. They were bought in the Chicago market and came to Boston, 
via Buffalo and Albany, over the Grand Trunk, New York Central, and 
Pitchburg Railroads. 

. On November 9, from the cargo of the steamer Victoria, one animal. 
This was from a lot consigned to Mr. Ramsden, cattle salesman, Liver- 
pool, by Messrs. Wales & MeLeavitt, of Boston, all of them being Illi- 
nois steers, bought in Chicago market and shipped to Boston over the 
Michigan Central, Grand Trunk, Vermont Central, and Fitchburg Rail- 
roads. 

On November 18, from the cargo of the steamer Bohemian, one animal. 
This was from a lot consigned to Mr. Hewlett, cattle salesman, liver- 
pool, by Mr. William Hawksworth, Brighton, Mass. They were Illinois 
steers, one-half purchased in Albany, coming to Boston via Boston and 
Albany Railroad. They had been brought to Albany from Chicago over 
the Lake Shore and Michigan Southern route. The other half were 
bought in Brighton market, Boston, and had been brought from Chicago 
via Grand Trunk, New York Central, and Fitchburg Railroads. 

On November 18, from the cargo of the steamer Brazilian, one animal. 
This was from a lot consigned to Mr. William Carroll, Liverpool, by 
Messrs. Hathaway & Jackson, of Boston, and were all Ohio cattle, bought 
especially for this shipment in that State, and were shipped via Buffalo, 
and from there over the New York Central to Albany, thence over the 
Fitchburgh Railroad to Boston. 

On November 21, from the cargo of the steamer Iowa, one animal. 
This was from a lot consigned to Messrs. Utley & Sons, Liverpool, by 
Messrs. T. & F. Utley, of Boston. Fifteen or twenty of them were Ohio 
cattle, and came direct from London, Ohio, bv way of Buffalo, Albany, 
and Fitchburg, to Boston. The remainder were Missouri and Illinois 
steers, and came from Chicago by Grand Trunk Road. 
_ With one exception this traces, I believe, all the condemned animals 
pat^ave arrived at Liverpool from Boston from July 7 to November 
M, 1880. (The one not traced was from the cargo of the steamer Iberian, 
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landed July 14 ; the reason for this will he described farther on in this 
report) From it will he seen that the native States of the condemned 
annuals are Missouri, Iowa, Illinois, and Ohio; that the only markets 
through which they have passed are Chicago, Buffalo, Albany, and 
Boston: that the lines of rail that have been used are the Lake Shore 
and Michigan Southern, Michigan Central, Grand Trunk line of Canada, 
New York Central, Vermont Central, Boston and Albany, and the 
Mtehburg, or, as it is sometimes called, the Hoosac Tunnel route. 

Cattle from the United States, upon being landed in Liverpool or at 
Birkenhead, are driven into stables erected for the purpose upon the 
wharves upon which they are landed, and are tied up in rows facing each 
other between which there is a passage way. After they have remained 
here, resting and feeding for at least twelve hours, they are examined 
by the veterinary inspector of the port, and, after they have passed this 
examination the salesman to whom they are consigned is at liberty to 
sell them, and the butcher who buys them, to drive them into the sham- 
hies, also situated upon the same wharf, where they are killed under the 
restriction that all lungs must be laid aside until they have been ex- 
amined by the inspector, when those not condemned may be disposed 
of in any way that the owner sees fit. This examination is made by 
clasping, one at a time, the lungs between both hands, and in this posi- 
tion passing them over their entire surface, when, if anything peculiar 
is/eft, it is cut down upon and examined. In this way the slightest varia- 
tion from the normal becomes at once apparent; in fact, it is surprising 
how quickly the smallest change in them may be located. In this con- 
nection I also wish to have the fact borne in mind that in no one of these 
cases condemned in my presence did the inspector discover the disease 
before the animal was killed, although every animal was closely inspected 
in the way described, and in no one case was there any appearance about 
any one of these condemned animals that caused the slightest question 
to be raised as to its healthMness, notwithstanding he had but very 
recently passed the scrutiny both of the port inspector and the butcher 
who had bought him ; nor was there one of them that was not fully tip 
to the average of his fellows in flesh. 

The microscopic appearances of these six lungs in their fresh state 
were as follows: ' . •■ • 

.Brazilian Fo. 1.— -This lung contained, in about its center, a large, 
hardened object that could be both seen and felt, and would measure, 
perhaps, about six inches through its largest diameter. This, upon being 
cut into, appeared to beau abscess containing nothing put a pure, rather 
thick, creamy pus, and, although any portion of dead tissue that might 
he contained within this cavity was thoroughly searched for, nothing of 
the sort could be found. The cavity was surrounded by what seemed 
to be a rather thick cartilaginous wall, this again by a considerable 
amount of " marbled " tissue in which the parenchyma) was of an even 
pinkish color, with the interlobular thickening well marked, white, hard, 
and firm. This, in its turn, passed almost imperceptibly, the parenchyma* 
becoming gradually more and more areable, and the interlobular thick- 
ening growing narrower and narrower into the healthy lung tissue sur- 
rounding the whole. 

Brazilian Fo. 2.— This lung, with its fellow, upon its surface, pre- 
sented to the eye no indication of disease, but upon being handled in 
the way described above, several small nodules within its substance at 
once became apparent: these, upon being cut down upon, in tjie one 
lung disclosed the unmistakable lesions of tuberculosis, and .m ^ me 
other, Where these indurations felt were much fewer and smaller, tne 
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.nodules showed the peculiar lesions upon which it was condemned. 
There were several small nodules situated in the periphery of the extreme 
posterior portion of the large lobe of the ri^ht lung, the larger of which 
was about one-half inch in diameter ; in its center there appeared to be 
a cheesy deposit ; this was surrounded by a very thin layer of a thin 
grayish-colored pus ; outside this a very thin membrane ; outside this 
again, a very limited amount of marbled tissue, which, near the center, 
was well marked, but more indistinct toward its outer margin. Of these 
nodules there were some four or five perfectly isolated from one another, 
but all being, to the unaided eye, of the same description. 

Victoria lungs. — There were two pairs of these, condemned from the 
same lot at the same examination. One lung showed one and the other 
three indurated spots upon which the lungs were condemned. The 
largest of these " spots" was about the size of an English walnut, and 
was situated exactly at the root of the lung; the remaining three were 
situated in various isolated positions in the substance of the lung. 
Upon being cut down upon they all exhibited the same general appear- 
ance as those of the Brazilian No. 2 lung already described, except that 
in the case of the hxrgest specimen there was a fair amount of sub-pleural 
thickening, although there had been no adhesion between these surfaces- 
Of this portion of lung Dr. Whitney says : u The size and appearance 
of the diseased portion after a clean cut had been made through it is 
represented on Plate IV. The disease involves about one-halt dozen 
lobules, representing about 50 to 75 cubic centimeters in bulk (Plate IV 
a.) These are quite homogeneous in appearance, and within them are 
seen one or two small irregularly rounded cavities containing a cheesy 
material. The interlobular tissue between them and the more healthy 
portion of the lung (Plate IV int. tis.) is very thick and dense." In its 
fresh state this cheesy deposit was surrounded by a thin layer of what 
appeared to be a thin, grayish pus ; this again by a thin membranous 
wall, this by the u marbled" tissue, limited in extent, and surrounded 
on, three sides by healthy tissue* 

Alegpo lung. — The lung from which this specimen was taken was from 
a bullock killed in Liverpool July 23, and which the inspector said he 
considered a fine specimen of contagious pleuropneumonia, and, as will 
be seen by reference to Plate VII, which is copied from a painting made 
by a leading firm of photographers in Liverpool from the lung itself, on 
the same day upon which it was taken from the animal, and is a most 
perfect representation of its appearance, has very much the look of that 
disease; indeed so close is its resemblance that no one would be war- 
ranted in saying that it was not it until a most thorough examination 
had been made of the specimen. 

Plate Vila represents the point at which adhesion had taken place 
between the two pleural surfaces, and at which, upon being broken 
clown by the fingers, there was left a small rounded eminence of loosely 
formed connected tissue, b, the diseased nodule showing the discolored 
lobules and the greatly thickened interlobular tissue ; o c, healthy lung 
tissue. 

After getting this portion of lung to Boston, another cut was made 
into the nodule parallel to the first, and at a point directly through the 
center at a. The surface thus exposed had a very different appearance. 
At about the center of the nodule was a small, irregularly shaped cavity 
surrounded by a mass of material having a grayish cheesy look ; in 
fact giving preaisely the appearance noticed 'in "all of the specimens 
except the Brazilian No. l. 

IbwUn^Tkm specimen was not retained by me, nor were any in<jiri- 
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ries made about it that would enable me afterwards to trace the animal 
in the United States, because at the time it was discovered by Mr. 
Moore, the inspector, and shown to me, I did not think that there was 
the slightest indication of pleuropneumonia about it, and so told Mr. 
Moore, who, I thought, agreed with me at the time, and so the lung was 
not retained. Two days afterwards, however, I found, much to my sur- 
prise, that it had been condemned and reported to the London authori- 
ties as having been a case of pleuro-pneumonia. My recollection of its 
appearance is that it contained seven or eight nodules isolated from one 
another, consisting of a small cheesy deposit no larger than a pea, sur- 
rounded by a thin membrane, and showed no marbled tissue whatever. 

In addition to this description I may say that every specimen de- 
scribed in this report was seen and examined by Inspector Professor 
Duguid, of the London office, and pronounced by him to be undoubtedly 
pleuro*pneumonia. Also that each and every one of them were shown 
in August last to Professor Williams, who declared that, in his opinion, 
none of them were pleuro-pneumonia unless it was the Aleppo specimen, 
upon which he would give no opinion without a chance for a more 
minute examination of it, 

MICROSCOPIC EXAMINATION. 

All of the specimens of lungs which I have endeavored to describe were 
given by me to Dr. W. P. Whitney, of Boston,- Mass., curator of the 
Warren Anatomical Museum, and assistant in pathological anatomy in 
the medical department of Harvard University, who made a most 
thorough microscopical examination of them, and whose report upon the 
Subject I have the honor to herewith submit : 

BOSTON; Mass., Decembw 30, 1880. 

Chas* P. Lyman, F. E. C. V. S., 

Veterinary Surgeon, Department of Agriculture : 
Dear Sir : At your request I have examined the portions of lungs coming from 
American cattle killed in Liverpool, said to be affected with contagions pleuro-pneu- 
monia. 

From a careful study of those specimens in comparison with others obtaii*Bd from an 
unquestionable case of that disease, from the description of its characteristics as given by 
Williams, Yeo, Roy. and others, it appears that the changes seen in those specimens 
are caused by chronic inflammatory processes, especially of the interstitial t\Uue, in some 
cases combined* with miliary tuberculosis, wMch y reasoning from analogous processes found in 
the human lung, are not contagious. % 

In proof of the above statement I send you herewith the preparations upon which 
it is based, with drawings, and in explanation of them will call your attention, tot, 
to the relations of the healthy lung, then to the changes seen in a lung affected with 
contagious pleuro-pneumonia, and, finally, to the manner in which the changes seen 
in the specimens sent for examination differ from those of that disease, 

The lungs of cattle differ from those of man, in that each lobe is distinctly subdivided 
tatb numerous lobules (each occupying the space of from 10 to 30 cubic centimeters^ joined 
to each other by fine bands of Connective tissue, which also forms the walls of exten- 
sive lymph spaces, connecting on the one hand with those lying in the pleura, and on 
the other with the lymph canals, which nearly surround the blood-vessels accompany* 
ing the bronchus into the lung tissue. These relations are ahown m the preparation 
marked « normal lun g of bullock, lymph spaces injected with blue » and from which 
Plate I has been drawn. Fig. 1 represents a section through the whole of one and part 
of an adjoining lobule with the uniting bands of connective tissue inclosing lymph 
spaces. The extreme thinness of this band is especially to be noticed. The walls^of 
the alveoli, which form the tissue proper (Fig- 1, lung tis.) are hne, and have a slightly 
wavy crinkled outline, and in them are a few scattered lymph and epithelioid cells. 
One or more small bronchi are usually to be found in each lobule. A more highly mag- 
nified view of one of these is represented in Fig. 2. In this can be distinguished three 
Odats, a mucous or inner coat, a muscular or middle coat, atfd an external coat. # ifce 
mucous coat (Fig. 2, jnuc. ct.) is formed by a layer of columns epithelium, its inner 
AlEbce resting upon a narrow zone of connective tissue (submucous coat) which n* 
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thrown irrto folds when the bronchus is contracted. The muscular coat (IV. 2 
et.) is composed of unsfcripped fibers arranged concentrically. Outside of this is the 
external coat, composed for the greater part of a collection of round cells, probably of 
a lymphoid character, separating it from the accompanying artery and vein (Ff* % tL* 
and vA which are almost surrounded (in some places entirely so) bythelvmpbeanak 
(Hg.2,lym.sp.c.). v ■ 

In the diseased lungs the changes occurring in the connective tissue, including tin 
lymph spaces, in the alveoli with their Avails, and in the bronchi, will be considered 
and compared with each oilier. 

CONTAGIOUS I'LBUKO-PXECMONIA, 

Contagious pleiiro-pneumonia presents three stages (designated as A, B and C) 
dependent u{jon the degree to which these tissues are affected. ' 

In the earliest or stage A (see preparation marked contagious pleuro-pneumonia 
stage A, from which Plate II has been drawn) the most marked changes are in the 
lymph spaces. Those in the pleura are in a great measure obliterated by the £rowin<>< 
together of its two layers, and such as remain (Plate II,lvm. sp. A) are filled witS 
ydung round cells, leaving only a narrow passage close to the wall, The interlobular 
spaces (Plate II, lym. sp. B) are filled with a semi-gelatinous fluid, which in hardened 
specimens becomes coarsely fibrillated and in which are a few scattered round (lymph 
oid) cells. The bands of connective tissue forming the walls of the lymph spaces 
are but alightly thickened. In the lymph canals about the vessels are a few durum 
of lymph cells. The opening of 1&e canal is in. general tree (Plate II, Fies. 1 and <> 
lym- sp. c.). * 

The walls of the alveoli have no longer a crinkly outline, but a slightly stiff apnear 
ance, giving the alveoli a much rounder look. This is partly due to an engorgement; 
of the vessels and partly to an increase of lymph and epithelioid cells in and upon the 
walls (Plate II, Fjg. 1, lung. tis.). ~ 1 

In the small bronchi the changes are confined to the mucous coat (Plate II muc 
ct.). winch is thickened from a proliferation of the epithelium, the cell's nest the free 
surface having a tendency to degeneration as shown by a slight detritus. 

In the secqnd stage (see preparation contagious pleuropneumonia, stage B) the ex, 
udation in the interlobular lymph spaces is firmer and there are a greater number of 
cells. I be walls of the spaces are but little changed from the preceding sta</e The 
canals about the vessels are more extensively filled with cells, and here and tW a 
vessel is plugged. ' vu**\, «* 

Most oi the alveoli are filled with an exudation, in places resembling that in the 
interlobular lymph spaces m stage A, and similar to that found in croupous pneumonia 
of the human lung, m places consisting entirely of lymph and epithelioid cells The 
consents of certain of the alveoli take coloring matter blidly, showing that I tener- 
atxon has taken place in the cells. u^tuer- 

4wV-T l8 i mtobra -! 1 ^ ^ tho ^^^ is much thickened, and in the opening of 
the tube is to bo seen detritus of exfoliated and degenerated epithelium P * 

Jn the third stoaeYseo preparation marked contagious pleuro-poeumonia staffer 
and from which Plate II has been drawn) the interlobular 1 esudakn™Tl5tfi£5 
and more fibrillated, the original walls of thejymph spaces are still to be ffil' 
as moderately thickened bands (see Plate 1101" 3 lvrn sn B ThJ? ™?f ^i , 
the vessels (Pig. 1 lym sp. C)are completely^ 

are usually plugged, and a more or less extensive hemorrhage may SeS 
surrounding tissue (see Fig. 1, art). * 1 llt0 tJie 

i« many oases degenerated 

and retracted from the walls into little granular clumps. The wa^tto^K 
much thickened in some places from a hypertrophy of the fibers of IS ™ 

whwh *? noT T U ? r resent & «nan amount, esj^y at^^^" 
the.bronchus passes into the alveoli f see Fig. 2. mus. hvp ) mapiate wjierti 

, a ihe bronchi in this stage are only distinguished with ^iffi/ini+v- r 

Sn&f™ 8 el wSth«?^Lt- a f aterial ^T^ 6 in *** ^ckness of the 
mied withcelffami J2& ^ e ^^^g firmness of this exudation the alveoli are 
and wl^ffwSSd I'lSr are a if° the canals abont the vessels: 

■^KS^ffi^SS^-™" 1 ^ d ? § , ree ' the °* 1C <>"» coat of the bronchus, which 
SS^ &nd tW^i^]^^^ 6 ^ 1 ^ a Proliferation of itfcepithelW 
oa and the *«rt»is.fiUfid with its detritus and an exudation similar to that in 
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the neighboring lymph canals. The muscular coat of the bronchus resist s Ion ^er and 
can he clearly distinguished after the mucous coat is destroyed. With this iiSine: of 
the lymph canals the vessels are occluded and hemorrhage may take place into the 
surrounding tissue. 

DISK ASK 1> LUNGS tfROM LIVKUFOOL. 

The one first examined was marked "Steamer Victoria, from Boston, July ID. 1880 
Liverpool," and will be referred to as the Victoria lung. ' 

The size and appearance of the diseased portion after a clean cut had been made 
through it, is represented in Plate IV. The disease involves about one-half a dozen 
lobules, representing about 50-75 C. C. in bulk (Plate IV, A). These are quite homo- 
geneous i n appearance, and within them are seen one or two small, irregularly rounded 
cavities, containing a cheesy material. The interlobular tissue between them and 
the more healthy portion of the lung (Plate IV, B) is very thick and dense (Plate IV, 
int. tis.). 

The whole has a resemblance to contagious pleuro-pneumonia in that the lobules 
and interlobular tissue are involved, but differs in the small amount of tissue impli- 
cated when considered in relation to the degree to which the interlobular tissue is affected, 
Wliat the cause of these changes is will be understood from the preparation marked 
S. 8. Victoria, &c, and from which Plate V has been made. 

Looking first at the- interlobular spaces it will be seen that there is no longer any 
trace of the lymph spaces, but that the lobes are joined by a linn band of connective 
tissue, rich in young cells (Plate V int. tis.). The earlier stages of this are seen in 
that part of the preparation which shows no changes to the unaided eye (this is not 
shown in the drawing), and there it appears that this tissue results from a thickening 
of the walls of the lymph spaces. Later, when this has become dense, au accumu- 
lation of cells takes place in the contracted spaces and tbe whole becomes fused into 
the firm mass shown in the drawing. 

From the action of this connective tissue the alveoli are compressed and the walls 
are slightly thickened from the presence in them of large numbers of young cells. 
There is but little tendency, however, to exudation or accumulation of cety within 
tbe alveoli. 

The greatest changes within the lobules are seen about the bronchi and their accom- 
panying vessels. It will bo remembered that there is normally a narrow zone of con- 
nective tissue, rich in cells, surrounding the bronchus and separating it from the 
adjacent vessels. These cells have proliferated to such an exten t as to form a wide 
band about the bronchus, involving the blood vessels, which are, however, still pervi- 
ous, but compressing the lymph canals to such an extent that their presence is with 
difficulty made out. The coats of the bronchi are also affected, but in the reverse 
order from what they are in contagious pleuro-pneumonia, viz : The muscular coat has 
almost disappeared (see Plate V, mus. ct.), while the mucous coat (see Plate V, muc. 
et.) remains <piite distinct, and the opening of the bronchus (contrary to the case in 
pleuro-pneumonia, when the cellular exudation is as extensive as here) is patent and 
even slightly dilated (condition known as bronchiectasis). This proliferation about 
the bronchi (known under the name of peribronchitis) may become degenerated finally 
and thus give rise to the small cavities tilled with cheesy detritus noted in the descrip- 
tion of the specimen (Plate IV, A), 

The commencement of such a degeneration may account for the appearance seen in 
the middle lobule of the preparation (see also Plate V, tbl.), or it may be due to a 
secondary tuberculosis. 

The whole .process can be classified as one of chronic interstitial pneumonia, with 
peribronchitis and bronchiectasis with the formation of cavities. 

STEAMSHIP BRAZILIAN, FROM BOST0& 

The next two specimens examined were both marked S. S. Brazilian, from Boston, 
and will be described as Brazilian lung No. 1 and No; 2. 

Brazilian lung No. 1 consisted of several pieces forming part of the wall of a largo 
abscess. The side of the specimen which lay next to* the cavity of the abscess was 
quite smooth, and the tissue immediately adjoining was firm, dense, and quite homo- 
geneous, so that the outline of the lobules could only be made out with difficulty. 
This very dense portion extended for about l~2 cm , when the tissue began to assume 
more the appearance of normal lung; only that between the lobules were firm bands 
connecting directly with the dense tissue near the edge. 

Two preparations "were made from this, one from the dense portion and the other 
from the more healthy looking part. 

Upon examining the former (see preparation marked 8. 8. Brazilian No. I, near 
abscess wall, and from which Plate VI has been drawn) it will be seen that the great 

37 A 
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increase in density is principally duo to an increased thickening of the interlobular 
tissue (see Plate VI, int. tis.)> and upon comparing this with the preparation made 
from the more healthy portion (see preparation marked S. S. Brazilian, recent disease) 
it will be found that this increase is due, as in the case of the Victoria lung, to a 
thickening of the walls of the lymph spaces rather than to an organization of a mate- 
rial Ming the lymph spaces. . 

In the thick bands of connective tissue traces of. small vessels are seen, showing 
that the process has been of long duration. The bronchi lying in their midst are still 
open and to be distinguished by their epithelial lining, but their muscular coat has 
almost disappeared. " 

In the recent preparation the alveoli show simply the results of compression, with 
an increase of round cells in their walls. Near the abscess wall the lobule is quite 
solidified, but this is due not to an exudation into the alveoli, but to the effects of the 
compression of the connecti ve tissue and to a thickening of the walls by a round cell 
infiltration. Scattered through the alveoli lobules, replacing one or two alveoli, in 
the walls of the smaller bronchi and in the bands of new formed connective tissue are 
small circular collections of round cells, having a tendency to degeneration with a 
sharp line between them and the surrounding tissue (see Plato VI, tbL); these are 
probably minute points of chronic purulent inflammation, bat may belong to the class of 
tubercles, although only about half the size of those bodies and lacking in giant cells 
and stroma. 

The changes found in this lung are those of chronic induration, which are entirely 
explained by the proximity to the large suppurating cavity, and have nothing in them 
indicative of what may have been the cause of it. 

Jfra&ilian lung No. 2.— In the second specimen from the Brazilian there were two 
nodules from different parts of the lung, showing different stages of disease, the one 
more advanced than the other. 

In both of these nodules there were only a few lobules which presented any changes 
from the normal, and in the more recent specimen it was only in a single lobule that 
these changes reached a marked degree. 

In tins the lobule, which was the center of the di sease, was quite homogeneous, except 
in the middle, where a portion of the tissue was separated from the rest by a distinct; 
line of irregularly indented outline. In this portion were numerous small losses of 
substance, giving to the whole a slightly necrosed look. This central lobiilo was 
separated from the adjoining ones by a firm, broad band of tissue, while in the more 
remote interlobular spaces the walls of the lymph spaces were seen to be thickened, 
and lying m the spaces thus reduced in diameter by this thickening of the walls, were 
firm, fibrous-looking masses, which wore oisly slightly adherent to the walls, and 
could in consequence be withdrawn intact. In contagious pi euro-pneumonia, it will be 
remembered, tJie substance filling the interlobular spaces is perfectly continuous from 
side* to side, and cannot thus be withdrawn. 

From this specimen three preparations wore made, two from the recent nodule and 
one frotn tlie more advanced. 

The first of these (see preparation marked S. S. Brazilian No. 2 (A), recent disease) 
was taken from the recent nodule in the tissue from the neighborhood of the c6iitral 
diseased lobule, and presented to the eye only a thickening of the interlobular tissues 
with: masses in the lymph spaces. Under the microscope it was found that the Walls 
of tie lympi spaces were thickened in the same way as in the previous cases, and that 
the masses lying in the spaces were composed entirely of cells, having noiie of tMt 
pedffi&r loose, meshed, fibriilated network characteristic of contagious pfet&o-f ildu- 
monia. About the small bronchus, with its accompanying vessels, a deMe ' <&ptiter 
infiltration is seen. The muscular coat is quite degenerated, while in one yolHipn ot 
the wall of the "bronchus the cells have assumed an indistinctly circular outfit^ abbut a 
centrally degenerated point (tubercle?). The changes in the alveoli with tteif trails 
are very slight, consisting only in an increase of cells. 

The second preparation was made through the central lobule, in which, as de- 
scribed above, was a eircrmiscribed necrosis. 

The thickening between the lobules (see preparation marked S> S. Bw4Iiany Ko. 2 
TB), recent disease) is due, as in the previous cases, to. a thickening pi the stalls of 
the lymph spaces, with here and there narrowed lymph spaces filled with csllsioore 
of I^s. ^fiejrent to tie .walls. "In the preparation colored by hiem^to3;ylon tho ne- 
crosed ^orlion is brought sharply out by a deep blue line, lying jusfe Within its .border, 



alveoli . are filled with yellow, finely granular detritus, in which lie scattered nuclei j 

and cells in the process of degeneration. Very tew nuclei or cells are seen in the j 

alveolar walls, and the whole looks dead. Within the center .of this necrosed portion J 

are seen the blood vessels still pervious, surrounding which is a zone of cell infiltration | 

as' shown by the deep color. The bronchus lies between the vessels, but can only be § 
distinguished with difficulty, since the external and middle coats are almost obliterV 
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ng to mark its character, and the opening of tlie tube filled with round cells 
and nuclei. 

The walls of the alveoli of the tissue bordering this necrosed portion are verv much 
compressed, and, together with the new cells, which have been inflated, form a sort of 
wall. The remaining alveoli are comparatively free, although a few are filled with 
the same yellow finely granular detrit us as are those within the necrosed portion. 

Within the nodule or more advanced disease was a cavity i to 1 centimeter in di- 
- ameter, surrounded by a thick wall, and the lobule containing it was separated from 
its neighbors by thick bands of tissue, which could be followed for some distance 
among the more healthy lobules. 

Under the microscope (see preparation marked S. S. Brazilian, No. 2, advanced dis- 
ease) it appears that the interlobular tissue is composed of the same connective tissue, 
only rather firmer than marks the preparations already examined, and has apparently 
been formed in the same way. The wall about the cavity is also composed of a simi- 
lar fibrous tissue rich in cells, and passes insensibly into the walls of the, alveoli which 
are compressed and slightly thickened, but otherwise comparatively open. Surround- 
ing the bronchi and vessels are an accumulation of cells which havo infiltrated 
the bronchus from without inwards, leaving still a remnant of the epithele.il lining. 

The general outline of the cavity is such as to indicate that it had been formed by 
a necrosis of a circumscribed portion of the lung, as in the more recent specimen. 
This necrosed portion has been gotten rid of, and the slight wall of separation seen in 
the recent specimen has been thickened and condensed. 



The specimen was a portion of lung about half the size of the palm of the hand, in 
which was a firm wedge-shaped nodule, the base" of which measured 2 cn > by 2.5™, and 
was at right angles to the pleural surface, which was slightly thickened all over the 
portion of lung. The nodule was quite homogeneous inappearance, with broad bands 
of tissue separating the lobules. In one of the lobules there were sma) I losses of sub- 
stance, giving to that part a honeycombed look, and in another lobule there was a 
small cavity. 

The bands of interlobular tissue (see preparations marked 8. 8. Aleppo from New 
York, from diseased nodule, and 8. S. Aleppo, &c. section of entire nodule) are com- 
posed, as in the previous cases, of firm connective tissue quite well vascularized, show- 
ing here and there the presence of masses of cells in the narrowed lymph spaces. 

T he lung tissue is compressed and the alveolar walls are thickly studded with round ' 
cells and nuclei. In the honeycombed tissne mentioned above (see preparation marked 
from diseased nodule) these cells are collected together in little round groups, which 
were often degenerated in the centers, causing the little losses of substance referred 
«>• The alveoli themselves were filled with exuded masses, detritus, and cells. 

The section through the lobule containing the cavity (see preparation marked sec- 
tion of entire nodule) shows that the cavity is surrounded by a thick wall having a 
slightly reticulated appearance and here and there giving the outline of a circular 
body. In the remaining parenchyma of the lung are two to three round liodlea of a 
similar size with a rather broad meshed stroma, in which lie round cells (miliary 
tuberoles). 

The bronchi and vessels are surrounded by accumulated oelU. 

Many of the alveoli of the lobules bordering upon the diseased nodule arc filled with 
Wood corpuscles, which, however, lie freely within them, and have not uniformly in- 
filtrated all the tissue as is the ease in the hemorrhagic infarction of the contagious 
pleuro-pneumonia. 

The whole process can be classified as one of chronic interstitial' pneumonia, com- 
bined with tuberculosis and the formation of cavities. 

CONCLUSION. 

Looking at tho cases aa a whole, it will be seen that they are the results o£ inflam- 
mations of different parts of the constituents of the longs, then also being indications 
m **? the specimens that tubereuloais may take part in producing some of the changes. 

the antecedence of one process over the other cannot be exactly determined, but 
judging from the thickness of the interlobular connective tissue, and the fact that 
it can be distinctly traced among the apparently nnaffiseted lobules, it is probably iss- 
phcat <d among the first, tod from then** of the thickness of this tissue .as compared 
with the- small amount of lung involved, the processes must he placed among th» 
chrome ones, which require weeks or months rather than dsys for their 
ment, and as such are probably not contagions. 



580 .REPORT OF THE COMMISSIONER OF AGRICULTURE. 



Therefore, if we may place any value upon facts as evidenced by 
the microscope— and who will say that we cannot? — the absolute fact is 
well shown that not only were the lungs condemned in my presence as 
being aifected with plenropneumonia contagiosa not affected with that 
disease, but that the changes noticed in them, in all but one case, were 
due to a chronic interstitial pneumonia with peribronchitis, with necro- 
sis and the formation of small cavities at and within the lung tissue 
proper; and further, there are evidences amounting to a certainty, in 
one case at least, that the disease known as tuberculosis, probably, plays 
a more or less prominent part in the etiology of these changes. The 
other lung (Brazilian No. 1) that cannot be included in this class of 
cases, was, however, very distinctive, in that the lung contained the 
large abscess, already described, and the microscope shows the changes 
in the lung tissues, upon which the condemnation was made, to have 
been chronic induration of these tissues, caused by the pressure upon 
them of the large abscess found to exist in their immediate neighbor- 
hood; in fact just the condition that under the circumstances we would 
expect to find. I think that, without pursuing the history of the beasts 
from which these lungs came, it may be safely stated that they were 
not affected with contagious pleuro-pneumonia. The next thing, there- 
fore, will be to consider these cases that have been reported as being 
diseased with contagious pleuro-pneumonia since the time I left Liver- 
pool, and up to the 21st of November last, of which there were seven, 
as has been already stated. As the lungs, or diseased portions of them, 
were not obtainable for examination, it will be possible only to show by 
negative evidence what the probabilities are respecting them. As you 
will remember they came to Liverpool by various steamships from Bos- 
ton} to Boston they came from Missouri, Iowa, Illinois, and Ohio, and 
none of them were at any time in any of the cattle markets except those 
of Chicago, Buffalo, Albai^y, and Boston; and the only lines of rail over 
which any of these passed were the Grand Trunk of Canada, New York 
Central, Fitchburg, Michigan Central, Vermont Central, Boston and 
Albany, Lake Shore and Michigan Southern. 

It will be shown further on that there cannot be any disea&e in Chi- 
cago or Buffalo, and the same argument will be as true regarding Albany 
as Buffalo. In the case of Boston I may say that ever since the u stamp- 
ing out 11 of pleuro-pneumonia from Massachusetts in 1867 there has al- 
ways existed, and does to-day, in this State a most efficient board of 
State cattle commissioners, composed, amongst others, of the same vet- 
erinarian (Dr. E.P.Thayer) under whose administration the disease was 
u stamped out," and that although this board has, during all these years, 
kept a most lively lookout for any cases of the disease within their State, 
and although thousands of animals have been examined in Brighton 
market, alive and dead, by Dr. Thayer, not one single case of pleuro- 
pneumonia has been discovered within that State within the last 14 
years. 

Begardingthe native States of these cattle, it maybe said that in 
Missouri this department has 104, in Iowa 84, in Illinois 86, in Ohio 83 
correspondents, whose particular duty it is to inform themselves as to 
the nature of any disease that may at any time show itself among the 
animals within their district, and that these correspondents have not at 
any time reported the existence of any disease the symptoms of which 
at all similated those of contagious pleuro-pneumonia, although every 
special effort possible has been made to discover it should it exist there. 
So far as is known, and equally strenuous efforts ha.ve been made to dis- 
cover the facts, pleuro-pneumonia does not exist in any region of conn- 
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tiy through which the Hues of rail over which these animals have been 
carried passes. This, then, leaves as the only possible source of con- 
tamination the cars in which the animals have been conveyed. That the 
disease may have been contracted in this way is possible, but not at all 
probable, and as bearing upon this point it maybe said that cattle going; 
to Boston for local uses are conveyed in exactly the same way, and often- 
times in the same cars, as the animals going irom thence to Great Brit- 
ain; and that, although I myself have examined many hundreds of these, 
alive and dead, I have never yet found a single case of contagious pleuro- 
pneumonia j and this is the fact, as I have before stated, regarding the 
very extensive examinations made of these same animals by the Massa- 
chusetts State board of cattle commissioner. 

In considering this question in all its phases, I am naturally led to a 
review of the circumstances attending the landing and examination of 
the cargo of animals ex steamship Ontario, which arrived at the port of 
Liverpool on the 26th of January, 1879, consisting of 195 cattle and 2 
carcasses ; 87 head of cattle had been thrown overboard on the voyage, 
thus making the original shipment 284. These animals were shipped 
from Portland, Me., but of their origin Mr. Welsh, Minister of the United 
States at London, says: "From reliable parties in Liverpool I learn that 
while a part of the cattle by the Ontario came from Chicago, and a part 
from Buffalo, at least 45 head of them came from Toronto, and were so 
mixed with the others that the Canadian and United States cattle could 
not be distinguished. It is also beyond dispute that those which came 
from the United States passed for several hundred miles over the Grand 
Trunk Boad through the Dominion of Canada j that all the cattle were 
exposed to weather of unusual severity ; that they remained for a con- 
siderable time in Portland without food or water, and that they had 
undergone an exceptional amount of hardship and bad usage before 
entering upon a voyage which was made at an inclement season and 
during excessively rough weather." In a memorandum on the subject, 
Professor Brown," of the Veterinary Department of the Privy Council, 
says: "On examining one of the carcasses, the inspector at Liverpool 
found evidence of pleuro pneumonia, and forwarded portions of the lung 
to the Veterinary Department. This specimen was found to represent 
the characteristic indications of the contagious pleuro-pneumonia of 
cattle so well known in this country. By direction of the Lord President, 
I immediately instructed Mr. Duguid, one of the inspectors of this depart- 
ment, to proceed to Liverpool and report as to the condition of the animals 
which had been detained there. Mr. Duguid remained at Liverpool and 
superintended the slaughter of the cattle, and in the course of the^o«f- 
mortem examination he detected thirteen cases of pleuro-pneumonia in 
various stages." Now take the statement of Professor Walley, made 
to me in Edinburgh, in July, 1880, in regard to this matter. He says: 

I was called to Liverpool and there shown animals together in a building which, I 
was told, came per steamship Ontario from America ; a few of them were coughing, 1 
should judge giving the pathognomonic cough of contagious pleuro-pneumonia. I <s& 
amined'thm: theii gave no elevation of temperature that amounted to wythvng a»aetm; 
they varied a little: some would be a degree higherthan others, but nothing remarto- 
bleinany. While this examination was going on, and before we to&jbnislM to mym- 
tire satisfaction, a man came to say that we were wanted in the slaughter-house, where 
we went at once, and found two animals that we were told had been taken haphazard 
from this cargo of the Ontario, hanging partially dressed and from these I saw lungs 
taken that exhibited to me, without any doubt, the well-known lesions of contagions 
pleuro-pneumonia. I was not at the place for more than an hour. ■ „ 

In answer to questions, he further said : 

The animals were in as good condition as any of the <rt^„^**i^^£^ 
diseased spots in their lungs ; that the diseased portions were « marbled," and the pa- 
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renckvma varied in color from deep rod to pink, but it was mostly of a pinkish shade ; 
w j-'here was no attempt towards the forioauou of a cyst- wall around any of the 
diseased portions, because the disease had not been of sufficient standing. 

i have made these extracts because they seem to me to embrace the 
entire evidence tending to show that the disease on the Ontario was 
contagious pleuro-pncumonia ; and I think it worth while to put in con- 
trast with them here what maybe called the circumstantial evidence 
tending to show that there may have been some mistake. 

The fact seems to be beyond dispute that so far as the animals came 
from the United States they came from Chicago and Buffalo via. Cana- 
dian Grand Trunk Hood to Portland. Hi nee 1877 the Department of 
Agriculture has had, all through the West, regular correspondents, 
whose duty it is to collect and forward evidence relating to any disease, 
contagious or otherwise, that may prevail to any extent in the different 
localities in which they are located. In this way nearly every disease 
that animal flesh is heir to .has received some sort of mention, but in no 
ease has any descrpition been received that con Id in any way he eon 
straed into' a description of contagious pleuro-pncumonia of cattle. 
Besides this, the department kept Veterinary Burgeon H. J. Detmers 
at the Chicago live-stock yards, examining cattle with the single view 
of ascertaining whether any truce of this disease could be discovered in 
that great depot for western cattle. This examination, which was made 
in 1879 and continued, for some time, sho wed that it was unknown there. 
The market of Buffalo is in the State of Xew York, and therefore came 
directly under the examination of Prof. James 'Law, veterinariau-hi-chicf 
to the 'State of New York, whose particular business, under a special 
law, was to find and get rid of, so far as any means at his command 
would allow of its being done, this very disease— pleuio-pneumonia of 
cattle— and with the splendid system of detecting its existence in any 
cattle within the State, and with the great facility which he had for 
tracing any diseased animals that were found to their starting-point, he 
was never able, in any way, to locate the disease in Buffalo or at any 
point in the State within 400 miles, or thereabout, of that market. 
Neither has this department, although every means at its command has 
been tried, ever been able to find that it had any existence at any time 
nearer to Buffalo than the points indicated by Professor Law. Now we 
have in evidence that these animals passed for several hundred miles 
over- the Grand Trunk Bead. To do this and get to Portland after leav- 
ing Buffalo, they would not again enter the Slates until they had reached 
Vermont, where they cross a'emall portion of the extreme northeasterly 
corner of the State; thence across the extreme northerly portion of Kew 
Hampshire; thence for a short distance across the southerly portion of 
Maine to Portland ; and at no time would they be nearer than Portland 
to the infected district, the nearest point of which is something-over 300 
miles away. It may be stated to a certainty that contagious pleuro- 
pneumonia of cattle does not exist in either Vermont, Jvew Ilainpshire, 
or Maine. . How, then, could these animals have become infected '? So 
tar as the territory through which they traveled on their way to the sea- 
port lies within the "O idled States, it can safely be said fhiit no pleuro- 
pneumonia exists along, or anywhere near, their line of route. The 
ears in which they traveled could scarcely have been previously con- 
taminated, for presumably they were those of tin's great northern trunk 
line, and would never be sent down into the neighborhood of Sew York, 
Philadelphia, or Baltimore tor the conveyance of local cattle freight. 
The only way, then, would seem to be that the disease was contracted. 
Ifih board ship during the voyage.' But ships that have carried cattle 
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are, on their return to Liverpool, required by law to be tltorougMy dis- 
infected, so that unless the Ontario, on lier out voyage, brought to this 
country from England cattle affected with contagious pleuro-pneumo- 
nia, she could scarcely convey it to otlier and hearty beasts on the re- 
turn trip. , 

That pleuro-pneumonia did exist among these cattle we have the evi- 
dence of, first, Mr. Moore, the inspector, who discovered it; second, that 
of Professor Duguid, who was sent down from London for the express 
purpose of inspecting this cargo ; third, that of Professor Waliey, who 
came from Edinburgh for the same pourpose, all of them gentlemen who 
are particularly well qualified to judge of the matter and give a valuable 
opinion regarding it. But it certainly does seem that Professor Duguid 
and Mr. Moore were undoubtedly mistaken as to the lungs condemned 
by them in my presence last July and August. May it not be that pleuro- 
pneumonia contagiosa is, after all, not so distinctive in its appearance 
as lias always been supposed, or rather that changes are produced by 
certain other diseases, the lesions of which resemble so closely those of 
.contagions pleuro pneumonia that in the absence of any history of the 
animal would require a much more < nrefnl examination to detect its 
difference than veterinarians have heretofore supposed to be necessary '? 

-The other gentleman, Professor Waliey, says that he should judge 
that these animals were giving the pathognomonic cough of pleuro-pneu- 
jaowia, but that he examined them, and even with the thermometer (a 
most delicate aid in these cases) he could get no indication that amounted 
jfeo a sign that they were diseased ; but still, before he hadjlnuhcd his ex- 
miination to his entire satwfaatiov, he was called away to the slaughter- 
liense, where he saw lungs removed from two beasts that to him presented 
" without any doub t, the well-known lesions of pleuro-pneumonia." These 
lungs were marbled, and the parenchyma varied in color from deep red 
to pink, but it was mostly of a pinkish shade; that the largest diseased 
Spot was as large as the crown of a derby hat; that there was no attempt 
a* the formation of a cyst wall, because the disease had not been of suf- 
ficient standing; that the animals were in as good condition as any of 
the others, and that they had been selected haphazard from among the 
cargo in question, is it not remarkable tha t although so large a portion 
©f lung was affected there was no sign or symptom by which the animal 
' could be selected out from among the others, which, on the testimony of 
this.gentleman, showed no sign that "amounted to anything" of their 
being diseased, and that the only way of finding its presence was by a 
critical examination of the lung itself after the animal had been killed? 
Was ever such a case of acute contagious pleuro-pneumonia with tins 
amount of lung implicated heard of before! I think not; and still this 
geiJtleman, who has had great experience with this disease, who knows 
that in Edinburgh the existence of « plenro " is generally discovered by 
m examination made of the li ve animals in the byre, and not of the dead 
ones made in the .abattoirs, and before he has bad sufficient time to finish 
his examination to his own entire satisfaction, says that without ajoubt 
these animals were affected with contegioiis plenro-pnenmoma! mm, I 
submit, are there not in this evvleneesof n, buried examination? .Mas it 
not obviously been taken for granted that the detection of contagions 
<m^pi^Vi^i»yPo«UmorUm, was a tiling requiring a knowledgeonly 
of a most superficial sort ! And T ask the authorities m this c^e if, m 
view of all the facts, it is not possible, nay, even probable , tot »«^fj 
of not a sufficiently pronounced character to in erlere with the welMomg 
of these animals mav exist that shall give to the naked eye, upon exami- 
nation of the lung post-mortem, the exact appearances of contagious 
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plemo-pneumonia, but which is not tliat disease, but the result of some 
chronic process, the nature of which, in the absence of all history of the 
animal, may require a most careful and minute examination to detect its 
real differences 0 !? 

The only gentleman engaged in the affair who seems at that time to 
have been of my present opinion, and to have realized its importance, is 
Professor Williams, of Edinburgh, who was called to Liverpool in pre- 
cisely the same manner as was Professor Walley. This gentleman, who 
spent more time in the examination, who has had at least as large an 
experience as have any of the others, said, when he had finished the ex- 
amination in Liverpool and was asked for his opinion, "I have as yet no 
opinion to give, and shall have none until I have been able to make a 
more thorough examination of the lung. 79 For thi s purpose he took with 
him to Edinburgh portions of the lung, and he received from Mr, Wellsby, 
a veterinary surgeon in the employ of Messrs. Warren & Co., the steam- 
ship owners, for the next six months, portions of the diseased lungs 
which were condemned by the inspector at Liverpool, all of which 
received a most careful examination by himself and Dr. Hamilton, 
pathologist to the Eoyal Infirmary, and demonstrator of morbid anatomy 
in the University of Edinburgh, and after all this he declares that he has 
"not the slightest hesitation in saying that in no case has he found them 
to exhibit the characteristic lesions of contagious pleuro-pneumonia. " 
Therefore it seems to me that there is, at least, fair reason to doubt 
whether the disease noticed among this cargo of the Ontario was really 
contagious pleuro-pneumonia. I have not gone into the discussion of 
this question in any captious spirit of criticism, neither do I mean for a 
moment to call into question the professional ability of any of those 
gentlemen, which I believe to be of the highest , quality, and I most 
thoroughly believe that their decisions werQ given in accordance with 
their honest convictions ; but if these convictions were arrived at too 
hastily, and before proper, and, in view of the gravity of the question, 
sufficiently exhaustive examinations of the facts were made, it is cer- 
tainly my privilege to comment upon them, and show, if possible, that 
it was so. And if any statement or argument that I have advanced 
seems to be of sufficient consequence to really throw a doubt upon the 
decision of the authorities of Great Britain in this matter, I would most 
respectfully suggest that in fairness to the great interests of the United 
States, which are by this decision very severely prejudiced, that the 
judgment should at least be reconsidered. 

My own opinion, arrived at after a most thorough and careful inves- 
tigation and consideration of the facts, is that the lungs which were 
condemned by the inspector of the privy council at Liverpool during my 
stay there in parts of July and August last, as being affected with con- 
tagious pleuro-pneumonia, were in reality not affected with that disease. 
Andfurther, I do not believe that a single case of contagious pleuro-pneu- 
monia has ever existed in the West or has been landed in England from 
our ports of Boston or Portland, unless, indeed, it may have been com- 
municated to the animals after they were placed on board the ocean 
steamer, from previous contamination of the vessel, by transportation 
in it of diseased animals from Great Britain to America, an event which 
I must say that in the case of pleuro-pneumonia I think to be very 
unlikely. 

Respectfully submitted. 

CHARLES P* LYMAjS, I\ R. C. V. S, 



APHTHOUS FEVER, OR FOOT-AND-MOUTH DISEASE. 



The technical synonyms for this disease are : eczema episootica, aphthis 
pecorinis. The English : epizootic aphtha, aphthous fever, vesicular epizoo- 
tie, murrain, epizootic eczema. 

Beliahle evidence is on record of the prevalence of this disease in Eu- 
rope as far back as the seventeenth century. It was then noticed as 
frequently prevailing widely in Germany, Italy, and France. It did not 
make its appearance in Great Britain until 1839, where it quickly spread 
over the three kingdoms. The most observant writers state that it is an 
altogether exotic disease in the west of Europe, and always approaches 
from the east. Br. Fleming says that it was introduced into Denmark 
in 1841, and into the United States from Canada in the bodies of cattle 
sent from England, but he fails to give the year in Which, it was intro- 
duced into this country. 

Immediately upon the receipt of the report of the veterinary depart- 
ment of the privy council of Great Britain to the House of Lords in 
June last, in which the statement was made that a cargo of sheep suf- 
fering with this malady had been landed at Liverpool direct from Boston 
Harbor, a circular was prepared and forwarded to all the correspondents 
of this department, asking for such information as they could give 
touching the prevalence or non-existence of th e disease in their various 
Idealities. In order that correspondents might be able to readily iden- 
tify the affection, a brief statement of the symptoms was given in this 
circular letter. Out of some two thousand letters forwarded but few 
replies were received indicating the possible existence of the disease in 
this country. However, in view of recent condemnations of American 
cattle by the veterinary inspector of the privy council of Great Britain, 
for the alleged existence of foot-and-mouth disease among them, the Com- 
missioner of Agriculture directed Mr. L. McLean, M. R. C. V. S., to visit 
aifd examine all suspected localities. After a most thorough and search- 
ing examination of animals upon many farms, in a number of feeding 
and distillery stables, and in the great cattle marts of Chicago, Saint 
Louis, and Kansas City, he states that he was unable to find a trace oT 
the disease, as will be seen from his report contained in this volume. 

As stated in the circular letter above referred to, aphthous fever, or 
foot-and-moutb-disease, is a contagious eruptive fever, attacking cloven- 
footed animals. It is also communicable to other warm-blooded animals, 
including even man. It is not known to have a spontaneous ongm^bnt 
is believed to be communicated only by contagion. This contagion does 
not seem to be readily spread by means of the air, a stream ot water 
or common road generally being sufficient to limit it. No poison, now- 
ever, seems to be more certainly transmitted by contact, direct orttirougn 
the medium of human beings, tame or wild animals, fodder, litter, man- 
ures, clothing, drinking-troughs, &c. Milk is regarded as one ot tbe 
most frequent sources of contagion to pigs, dogs, and even to iM»»t& 
The disease is not a very fatal or destructive one, and the most serious 
damage sustained in the case of milch cows is m the loss ot raiiKj tne 
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udders become inflamed, Hie teats blind, and when the affection extends 
to the feet a serious lameness intervenes* The animal frequently becomes 
quite vicious, and is useless for dairy purposes. The average ' loss of 
flesh is from five to ten dollars per head among cattle; in dairy cows it 
is much more. The contagion has a duration of about fifteen days. No 
permanent ill consequences remain, especially if the animal has been 
well cared for during the progress of the malady. 

The disease is principally confined to cattle, sheep, goats, and hogs, 
though deer, wild hogs, horses, dogs, poultry, and even human beings 
have been known to suffer from the contagion. The order of suscepti- 
bility to receive the infection may be stated thus : Cattle, sheep, goats, 
camels, pigs, deer, rabbits, bares, mankind, fowls, dogs, and horses. 
It .affects the skin and mucous membranes, and is chaivterized by an 
eruption of small vesicles, either confluent or isolated, on the lining 
membrane of the month, rarely extending beyond the mouth internally 
and the int.erdigi.tal space (seldom the nostrils) of bisulcate animals. 
The eruption may appear in both of these situations in the same ani- 
mal, or only in one; in certain outbreaks, or in certain species, one of 
the regions is more frequently a,11ected tlmn 1he oilier* The eruption is 
observed only in the mouth of a horse suffering from the, contagion. In 
bovine animals the eruption or vesicles frequently appear also on the 
udder and teats. In sucking animals unmistakable traces of the dis- 
ease may sometimes be found in the larynx, pharynx, stomach, and 
intestines. Plate I illustrates the appeara nces of the vesicles or erup- 
tions, both, isolated and continent, as exhibited on the nose, lips., tongue, 
gums, &c, of an ox suffering with the malady. 

CAUSES. 

The causes which originally develop the malady are unknown. It 
generally appears in an epizootic and rarely in a sporadic formj in 
certain years it becomes widely extended, invading whole countries, pro- 
gressing from the east towards the west of Europe. Its extension seems 
due to its contagious properties alone and the facilities offered for the 
dissemination- of the virus. 

As in most other contagious diseases, there are seasons or years in 
which the malady is much more virulent and malignant than m others. 
On the continent of Europe it has been observed that these maligii%nt 
seasons have generally been accompanied or preceded by extensive inva- 
sions of anthrax. In liussia it has frequently been observed to be coin- 
cident with contagious pleuro-pneumonia, or lung plague of eattle* 
Veterinarians are of the opinion that individual conditions likewise 
seem to have some influence in predisposing the organism to its i»va- 
sion or severity. Among these are enumerated fatigue, bad 4i3?giene, 
pregnancy and parturition, emigration, from one locality to another, kfC- 
tatibn, and indifferent^ damaged, or sudden change of food. 

SYMPTOMS IN CATTLE. 

As before stated, this affection is characterized by an eruption of ves- 
icles, or blisters, in the mouth, and on the internal surface of the lips, 
sometimes in the nostrils, and on parts of the body where the skin is 
thin and least covered by hair, a§ on the udder and between the claws. 
It passes; through different phases, and is described under four different 
periods by Flying* viz : Fever, eruption, ulceration, and designation. 
3Mie symptoms of the disease are thus describe* I under these four dis- 
tinct periods: 
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! jflgfW|wrfe^— Befow. any perceptible alteration has taken place in 'the ordinary 
%$&fca or coa#tioa of the animal, tlie themoiueter indicates an increase of tempera- 
ture -which gradually ascends to 102°, and as high as 104° or e-ven 107° F,, in from 
one to two days, and does nut descend to any extent until the end of the esniptive 
ta^ipd. The ftext indication is dullness, inuppetenee, and slight shiverings. The 
becomes warm and dry ; the eye is tearful, and the mouth hot and inftamed- 
iookmg in 'places, and frequently sore \vhen handled; the membrane being covered 
with viscid macus, which flows in stringy masses from the lips. There is grinding of 
the teeth, and a smacking or clicking noise ; the breath has a fetid odor; rami nation 
ceases, and the prehension and often the deglutition of food is painful, the animal 
m&fenhvgto dabble its mouth in cold water. Not unfrequently, when the feet are 
beginning to inflame, the animal stands uncomfortably, drawing the limbs together, 
standing uneasy, or jerking them up suddenly under the body, arching the back, and 
pawing; the movements are reluctantly performed, and the coronets hot and sore. 




cases 
is in- 

■^yed, and the teats swollen and painful to the touch. This stage usually lasts from 
twenty-four to forty-eight hours, according to the intensity of the fever. 

SieMd period. — After the time above mentioned; the eruption begins to appear in 
those parts -which are to be its seat, and the fever commences to abate in many cases. 
iWhen the month "ia chiefly affected, there are seen on its lining membrane, and par- 
tiOtilftriy on the upper lip, gunis, and sides of the tongue and palate, -white, or ych 
lavish white, id inters, the size oJ' a grain of millet to that of the size of a pea or nut, 
their form being very irregular. (Wee Plate I. ) Sometimes they aro discrete, or scat- 
tered over the surface ; in" other eases they are continent, collectively forming patches 
4hMv ate at, first gray or yellow, and afterwards white ;' slightly convex ; each vesicle 
5b usually circular : the smallest are seen on the mulne. In the mouth they arc largest, 
and most frequently continent ; but there they only exist for a brief period, the Motion 
caused by the movements of the tongue tearing them ; the epithelium is detached in 
i&esdf variable dimensions, lea ving unhealthy ulcers or denuded Spots, or "erosions" 
6f abriffht-red tint, which contrasts markedly with the gray hue of the surrounding 
surface. These shreds a.re often seen adhering to the border of these, sores ; and if on 
the tongue, that organ is kept continually moving to get rid of them, awl the animal 
emits a smacking sound w ith its lips. Where there is no friction the vesicles <lo not 
rupture within o'uo or two clays. On the udder the vesicles are somewhat difterent. 
The teats are most frequently their scab, and it is not unusual to find the phlyeteme 
grouped in a circle around their oriiico; when isolated on the surface of the organ 
Ware surrounded bv a pale-red circle, and when continent they are very irregular 
and variable in number. In the case of a cow the alteration of the milk is very 

Bt w2'the limbs are affected, the heat and redness of the coronet are most noticea- 
ble toward the heel and interdigital space of one or more feet. The coronet swells; 
■She animal is lame, and prefers to maintain a recumbent position. In one or two days 
the vesicles are developed at the points indicated, most frequently earliest 111 front ot 
the iiilerdigital space : at first they are small, but they increase in size until they are 
mlfWf) as n, beau, or small nut, and extend around the claws, o (ten becoming conflu- 
ent, tfieconteM^ appearing as a yellow limpid fluid. The skin of the part assumes a 
bleached aspect, and is soon covered by a kind of cheesy matter, resulting from the 
inspiration Of this fluid, which emits an ammoniaeal odor. 

In some cases, the skin around the base of the horns becomes mtlamed a t .the name 
time as that of the month or feet, and the horns are loosened. Occasionally, also, a 
Vesicular eruption manifests itself at the oriiice of the vagina, at the pennemn arid 
anus, or in the nostrils; and it sometimes happens that the eyes are aftect^, ttie «m- 
iaaptioual membrane becoming inflamed and suppurating, amUdilyotena >^W» »»» 
the cornea. There may also be nasal cataarh and symptoms of jastnc deran^p en . 

rm vmoU.-'nuH is the aphthous stage of the disease, and begins vhm tU v*. 
oli\^Jtired,and, the epidermis being removed, erosions appear Tto^not. 
occur every where at the same time, but vanes according to the regie. „ In ge month 
itsocn occurs, owing to the movement of the tongue, and ^.^WW. 
ithe claws. On the udder it is later, seldom oeourrmg betoro thirtyrHixm fwte^git 
Itonrs^ur if the. disease is bemenant the vesicles on this organ may not rapture atall, 

ofl' when cicatrisation lias taken place beneath. When fe^f™ f ' SS 
xmmm a little bright-red sore, which is smooth or granulating and s ^^gjg 
with a fluid pxis or yellow exudate of epithelial cells, which, m dijing, terms a mm 
tfeadish crust that protects the erosion until it heals. fw>*a leav- 

:ih& 

cated by dribbling of saliva streaked with blood. It sometimes happens that * m 
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the tongue is seized to explore i ;hq mouth largo patches of epidermis come away iu 
the hand, as if the tonguo had been boiled. In some rare cases an exudation of yellow 
color and cheesy consistency is observed toward the root of the tongue, due to epithe- 
lial proliferation. 

The fever has greatly subsided, but the thirst is intense, and the animal eagerly 
drinks water or gruel, though owing to the soreness of the mouth it, can eat but little, 
especially if the food be dry and hard, consequently the loss of condition is rapid. 

Fourth period.— This is marked by the desiccation or drying up of the aphthae, and 
the formation of new epidermis. The crust falls off, and the new epidermis or epithe- 
lium appears as a thin lead-colored pellicle. With the completion of this process all 
traces of the disease disappear. There is no lameness, the appetite has returned, and 
the former condition is being restored; while the secretion of milk, which may have 
been greatly diminished— perhaps to less than one-third— becomes augmented, and 
regains its normal properties. 

SYMPTOMS IN SHEEP AKD GOATS. 

The fever is not so marked in these animals, though in some instances 
the temperature may rise as high as in the bovine species. The patient 
a Boms weak and dull, lies apart from its companions, and can only be 
made to rise with difficulty. A smacking sound is made with its lips, 
which are kept moving as in the act of sucking. The mouth is hot and 
filled with viscid saliva- The vesicles in the mouth form chiefly on the 
incisor pad, and the eyes as well as the vaginal membrane may be in- 
volved. Morning states that in these animals the eruption is inore fre- 
quent on the extremities than on the mouth, but that the formation of 
vesicles is not very common . More frequen tly the skin around the claws 
and in the interciigital space is swollen and more or less red, and from 
its surface a fluid escapes which, in drying, gives rise to crusts. The in- 
flammation in this region often runs on to suppuration, involving, some- 
times, the biflex canal, or producing disunion of the hoofs. If proper 
precautions are not taken in such cases the disease may assume a very 
serious form. As in the case of cattle, the loss of condition is more or 
less marked. 

SYMPTOMS IN SWINE. 

In swine affected with the disease the eruption in the mouth is rare, 
that of the feet being most common. The nose and the parts adjoining 
show the affection when the mouth is invol ved. The symptoms differ 
but little from those exhibited by other animals suffering with the dis- 
ease. The feet are liable to take on a high degree of inflammation. 
Progression, therefore, causes intense pain, and there appears to be a 
great tendency to shedding the hoof. If the patient is a sow the udders 
are implicated as in the case of a cow. 

SYMPTOMS IN THE HORSE. 

In the horse the early sy mptoms of aphthous fever are similar to those 
manifested by the cow when the lesions are in the mouth. "There is 
fever, the lining membrane of the mouth is hot, red, and covered with a 
quantity of viscid stringy mucus, while nmstieation is difficult, and the 
horse lo ves to lave its mouth in water." Vesicles, the size of a grain of 
millet, appear on the inner surface of both lips at the mucous glands. 
These soon increase to the size of a pea and are filled with a transparent 
serum. They soon rupture, leaving erosions that are quickly covered 
with new epithelium. If there is but one eruption of vesicles the disease 
will pass through all its phases within from seven to ten days ; but if 
there should be a succession of these eruptions the attack may be pro- 
longed two or three weeks/ In such cases the animal becomes greatly 
emaciated* 



APHTHOUS FEVER, OE FOOT-AND-MOUTH DISEASE. 589 



SYMPTOMS IN BIRDS AND FOWLS. 

Birds suffering with the malady show the eruption in different regions. 
Bi fowls the vesicles appear more particularly around the nasal openings 
and on the crest, though they are also seen in the mouth and nostrils. 
Geese are principally affected on the membrane of the interdigital spaces. 

NO IMMUNITY BECAUSE OF PREVIOUS ATTACK. 

One attack from aphthous fever affords no protection from a second, 
third, or even a fourth attack, as animals remain susceptible after being- 
affected several times. Oases are on . record of where an animal has 
suffered as many as five times from the disease, and one cow is reported 
to have had two attacks in one month. Some veterinarians are of the 
opinion, however, that animals that have once suffered with the disease 
are not liable to suffer as severely as those that have never been affected. 

COURSE AND TERMINATION. 

Under good conditions of hygiene and careful nursing, this fever runs 
its course, without any very serious constitutional disturbance, within 
from eight to fifteen days. Convalescence is generally very slow, but is 
much more so under unfavorable conditions, such as improper care, bad 
treatment, indifferent hygienic measures, a lack of proper ventilation, 
&c. Under these conditions the disease may assume a very serious and 
painful character, by the inflammation in the feet extending to the vascu- 
lar tissues'covered by the hoof, and the formation of dangerous abscesses, 
of a white color, which can be distinguished under the horn covering 
them. These abscesses may find an outlet at the coronet ; but in cases 
of neglect this matter may form sinuses and cause the hoof to detach, 
destroy the ligaments and joints, and ultimately lead to the destruction of 
the animal. Fleming says that the udder, in case of cows suffering with 
the disease, may also become the seat of abscesses or induration. In 
such cases the eruption extends to the intestinal mucous membrane, and 
to sucking calves, thus drawing their nourishment, this condition is 
particularly dangerous, as the intestinal canal generally becomes the 
seat of the eruption. Severe fever, fetid diarrhea, swelling of the head, 
great prostration, and the death of the young animal soon follows. The 
appearances in the intestinal canal resemblo somewhat the lesions in 
cattle plague, and this form has been named by European veterinarians 
typhoid complication of aphthous fever. 

PATHOLOGICAL ANATOMY OF THE DISEASE. 

Kerning, in his work on Veterinary Sanitary Science and Police, 
gives the following pathological appearances of the disease : 

; ' :- ;, MeT>tfaiologio»l*»nat6«iy of the disease in mild cases is very simple,, consisting only 
ill tie elevation of the epitholium or epidermis by the limpid fluid that tonus the 
veBicle, and which, by its accumulation and the softening of its envelope, causes the 
•rapture of the latter. The aphtha remaining is very superficial under ordmarycnv 
eumstances. and in the mouth especially ? on the feet, however, the erosion is n»uaUy; 
deeper, and in the interdigital region of the sheep frequently becomes a deep nicer that 
may cause the disease to be taken for foot-rot. In cattle also, owing to movements 
eonstantlv taking place, the aphtha) and their accompanying niflamniation may «e- 
stroy the skin, involve the textures beneath the hoofs, Jead to loss ol these, disease of 
the ligaments and ultimately of the bones. ; ■ . ' , : - . , „. ■» „„ 

: Ai)®h* and vesicle* may also be found on the palate, ^^^^^^^ 
mucons membrane of the true st.on.ach and rlnodenmn. In the toW, 
iroqnentiy appear ft* sharply defined ulcer., m the muhllo of, 

Thlmuco^s mmbrauc of the intestines may also be reddened, and marked by Ikl- 
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morrhagie spots; Payer's patches and Brunners glands partaking oi' an ulcerous 
character. 

Serous and sanguineous infiltrations have been found among the muscles; but these 
have been attributed to the fatigue the animals experienced in traveling to (ho 
markets. * * * The sali va, when carefully gathered and examined, is perfectly 
pellucid, contains small stellate crystals, and minute spherical bodies or monads the 
latter possessing great activity of 'movement. In the fluid of the vesicles are lame 
nucleated cells and masses of living germinal matter, besides monads, bacteria and 
vibriones. The lluid discharged from the eyes appears to contain similar bodies.' 

The milk has been found of low specific gravity (1024), though it generally yields 
a moderate proportion of cream. Large granular colls, or white cor)msdes,Vavin<>- 
the general cluiiaeter of pus globules, were constant and present throughont the 
whole course of the disease, and even for some time after recovery, though they were 
most numerous during the height' of the malady. Monads and bacteria were also ob- 
served, and boiling did not affect their form or movements. 



CHARACTER OF THE COXTAGIUM. 

According to the opinions of the best German authorities, the eonta- 
gium of this fever is both u fixed" and ** volatile." Some French author- 
ities deny the volatility of the contagium, and contend that it is fixed. 
This disagreement between eminent authorities leaves this point in 
doubt, therefore it would be safest to assume that both German and 
French authorities are correct. Whether volatile or not, the cduta«ftfm 
seems to exist in its most concentrated form in the lymph or seftifla of 
the vesicles, and in the saliva ; but this is not its exclusive vehicle as 
other products of secretion, such as the milk of living and the blood of 
dead animals contain it. In all probability it is present in the volatile 
as well as in the fixed condition in the excretions. In the first stages of 
the disease it may not be transmissible in a volatile form, but the evi- 
dence would seem to favor such a transmission after the formation of 
vesicles, and this condition remains until the febrile stage has passed 
and the vesicles have dried and cicatrised. 

VITALITY OF THE VIRUS. 

Many of the writers on the subject of aphthous fever give cases show- 
ing the vitality of the virus. Kosenkranz says that four weeks after the 
disappearance of the disease the excrements of infected animals caused 
an outbreak in a team of oxen employed in carrying it away from the 
ton and plowing it into the ground. In another instance, given by 
Hanbner, three months after the extinction of the malady in a district, 
two calves were brought to a manor-house, and ten days thereafter the 
disease appeared. Fundel has known instances in which the disease 
has been communicated in infected stables after they had remained 
vacant for fifteen days. He also states that he has known the virus to 
be preserved for a long period in. forage, although this had not been 
impregnated by saliva from the disease, but onlv exposed to the atmos- 
phere of the stable they had inhabited. The outbreak of the fever in 
Australia in 1872 is said to have been due to the importation of an 
aiiimal from Britain which exhibited no symptoms of the disease during 
the voyage. In this case the virus was believed to have been retained 
in the last truss of hay given to the animal, which sickened therefrom 
as it entered the harbor tit Sidney. 

Modes of infection. 

It is a pretty well established tact that the disease is not able to infect 
at a very considerable distance. .Fundel, an authority above quoted, 
believes that the contagion can be communicated at a distance of 100 
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meters. Where the disease prevails to any great extent roads are a 
fruitful source of infection. Animals driven to fairs or to market, it 
compelled to pass over roads traveled by animals Buttering with the 
malady, are almost certain to become infected. Pasturing animals on 
•commons is another tertiie mode of spreading the disease. It is also 
diffused by means of the stables or lairs in the vicinity of markets. 
Ariimals are frequently lodged for one or more nights in such places, 
where they may meet diseased cattle, or where the infection from these 
may yet remain. Animals which have come in contact with those 
afflicted with the fever, even for a very short period, have subsequently 
infected others, though they themselves remained healthy. Others, 
apparently quite recovered and free from all symptoms of the disease, 
have been known to disseminate the contagion. Drinking from the 
same troughs and feeding from the same ground or out of the racks 
recently used by sick animals, is almost certain to transmit the conta- 
gion. Eailway cars and cattle-ships are prolific sources of infection, 
and disseminate the disease over great distances. Forage impregnated 
with the saliva, litter on which cattle whose feet were affected have 
stood, and the clothing of people who have been about the sick animals, 
will all act as bearers of the contagion. Fleming says that the eonta- 
gium may find access to the blood by the mouth, air-passages, or any 
Other part where the mucous membrane is thin and vascular, as the 
generative organs. It may also be absorbed by the skin, as between 
the claws, as it is readily inocniable. Fowls will contract the disease 
by frequenting places where the ground or litter is soiled with virulent 
saliva. 

The period of incubation is usually from three to six days after con- 
tamination, though it is known to have occurred within' twenty-four 
hours, and in other cases to have been delayed as long as ten or twelve 
d%s. 

SANITARY MEASURES. 

Measuros necessary to prevent the invasion or extension of this fever 
should be. similar to those prescribed for other contagious maladies. 
When the disease appears in a locality, isolation and disinfection should 
be regarded as the principal measures to be. enforced. All infected 
stables, as well as those immediately adjacent, should be carefully 
avoided until three weeks after the disease has disappeared. In the 
mean time all stables, sheds, and transportation vehicles in which in- 
fected and diseased animals have been confined should be thoroughly 
disinfected with carbolic aeid or by burning sulphur. 

OURATIVK MEASURES. 

As a rule, Fleming says, fow diseases are more amenable to treatment, 
and still fewer exemplify the beneficial effects of hygienic measures than 
this. In the revised edition of Olater's work a number of recipes are 
given for the amelioration and cure of. the disease. In the simple erupt- 
ive form as soon as the vesicles are observed a drench composed as fol- 
lows is recommended : 

Take of opsom salts & mux-en. 

Gruger ami gentian powdered, of each 'I <m noes. 

Mix these with one- half pound of treacle and a quart of strong ale 
and give to a large cow, &c; three-fourths or one-half may be given to 
lesser animals and year-olds ; one-third for calves up to eight or ten 
months old, and one-fourth for sheep. Large doses must be avoided, as 
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purgatives cannot be endured. The mouth should be washed twice 
daily with the following mixture ; 

Take of alum in fine powder. 1 ounce. 

Tincture of myrrh - I fluid ouuer 

Water 1 quart. 

The healing action will be promoted and accelerated by opening the 
vesicles in the mouth with a knife or lancet. If matter forms in the 
neighborhood of the hoofs all detached portions should be carefully 
removed and the parts dressed daily with a mixture compounded us 
follows: - • 

Take of tincture of myrrh .„ m o ounces 

Butter of antimony 1 ounce. 

This should be mixed and applied to each sore by means of a feather 
or piece of tow placed upon a stick. If weakness supervenes, diffusible 
stimulants, such as ammonia, brandy, &e., must be given, in which a 
little ginger and gentian should be mixed. When the febrile symptoms 
prevail, small doses of the sulphate or nitrate of potash are usefully 
combined with tonics in the following proportions : 

Take of sulphate or nitrate of potash ^ ounce 

Sulphate of iron , m \[ m \\ m m £ d^ms. 

$ m &* • - — . -Jounce. 

Geutim - -Jounce. 

Mix and give daily or twice a day, morning and evening, according to 
circumstances, in either porter or ale. w ' ° 

Maturation of abscesses should be promoted by the use of hot water 
poultices, blisters, &c, and all suppurating surfaces should be kept 
clean by the use of such dressings as the following: 

Take of chloride or zinc ' o Av*»u^ a 

Tincture of myrrh ;;;;;;;;;; $ *^ 

Water - Ipint. 

Or the following: 

Take of crystallized carbolic acid i oum , P 

Gi y^ riuc ■ 6ounce\ 

Dissolve this, and add — 

Tincture of myrrli * i mnu , A 

As a diet hay tea should be liberally provided as soon as the animal 
is able to take nourishment. Mashes of barley, malt, oats, with a little 
linseed to promote the proper action of the bowels are of absolute neces- 
sity. Green clover, grass, carrots, swedes, &c, or any other food easy 
of digestion, are recommended. Overloading the stomach, however 
should be carefully avoided. , 

Cleanliness, good dry beds with proper ventilation of buildings, are 
necessary, requisites. In order to protect the spaces between the digits 
trom irritation, which frequently occurs from the insinuation of straws, 
dirt, &c, the feet should be bound up after proper dressing, by insert- 
ing a rag between the claws and fastening it above the coronets. In 
cases of affection of the udder, when the abstraction of milk is diffi- 
cult and painful, the teat siphon should be used for emptying the gland. 
After the udder is relieved, the following solution may be injected with 
a glass syringe in order to neutralize the acidity consequent upon the 
morbid action within : 

Mce of cftrtxmato of soda or potash . . .. J. . 4 dnwlnn. 

Water .......... ......... .... ...... ..... 8 ounce*. 
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Mix and thoroughly dissolve this solution before using ; one or two 
injections for each teat will be found sufficient. 

If the udder is much inflamed, common elder ointment rubbed upon 
the outside is recommended. The extract of belladonna is also regarded 
as an efficient remedy. The following compound is given: 

Take of extract of belladonna j ounce. 

Hogs lard - - 6 ounces. 

Mix by means of a spatula, and anoint the parts daily with as much 
friction as can be borne by the animal ; indurations may be treated after- 
wards by iodine or mercural ointment. 

As the symptoms of this disease are principally of an outward char- 
acter, and can be readily identified, it is not deemed necessary to give 
the appearances of the lesions as shown in yost-mo-rtem examinations. 
38 A 
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INVESTIGATION 



OF TEXAS CATTLE FEVER, 



EBPOBT OF DR. H. J. DETMERS, 



Hon. William G. Le Due, 

Commissioner of Agriculture : 

Sir: In the following pages I have the honor to lay before you my 
observations in regard to so-called Texas fever, of which a few cases 
(seven in all) occurred in September and October among the town cows 
in Champaign, Champaign county, Illinois. As my opportunities to study 
the disease by personal observation were limited to only four cases out of 
seven, I shall restrict myself to merely reporting the facts as I found 
them, and shall not offer any conclusions arrived at. Neither do I intend 
to make any attempt to cover the insufficiency of my own experience by 
drawing plausible deductions from the experience and observations of 
others, published in former reports of the Department of Agriculture, in 
the report of the Cattle Commissioners on Texas Fever in 1868, and m 
other reports, divers -pamphlets, periodicals, &c., accessible to me or in 
my possession* Such ded uctions can be made in the study with a library 
at one's back, and do not require any actual investigation, but are after 
all mere opinions, and not facts. 

On September 3, 1 learned that two town cows had died of the disease 
generally known in the West as Texas fever, in that part of the south- 
ern portion of the city of Champaign which is situated immediately 
west of the track and the cattle pens of the Illinois Central Railroad, 
Chicago branch. Going over there and inquiring further, I found a cow 
diseased with Texas fever in Patrick Monahan's stable, a lew rods from 
the railroad cattle pens. The diseased animal was a young red cow of 
common breed, and in very good condition as to flesh, but already thin 
and gaunt in the flanks- She had shown plain symptoms of disease — 
had passed red urine — since the morning of September 2* 

Symptom^^The animal was lying down in an unnatural position, the 
horns vesting against the manger. The muzzle dry and moderately hot; 
horns rather cold, and of changeable temperature; visible mucus mem- 
branes pale; breathing laborious; excrements thin and voided in very 
small quantities; urine, which was passed quite often, and at brief in- 
tervals, of a deep red -bro wn color. The animal showed great indiffer- 
ence to surroundings, but was very restless; she tried several times to 
get up, and though apparently not lacking muscular strength, did not 
seem to have sufficient control over her motary apparatus, and several 
times broke down in the attempt, and then made no effort to correct the 
unnatural position in which she sank down. Finally she succeeded and 
got on her legs, soon to break down again, after she had staggered a 
tew steps and passed, water, when her want of control over tlje voluntary 
muscles became still more apparent* 
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September 4.— -A cow died at 4 o'clock a. in., and the post-mortem ex- 
amination was made at 10 o'clock a. in., or about six hours after death. 

Morbid changes.— Externally nothing remarkable except that the mus- 
cles presented a bloodless appearance similar to those of a slaughtered 
animal after the skin had been taken off. On cutting' the axillary artery 
and vein and removing the shoulder, so as to give better access to the 
chest, only a drop or two of pale blood, mostly serum, (lowed off. In- 
ternally, the lungs healthy, and no morbid changes in any "organ of the 
chest, except a considerable quantity of reddiskserum in the pericardium. 
In the abdominal cavity, the liver considerably enlarged and presenting 
an abnormally dark color; the spleen over 1'our times its normal size, 
and on cutting into it an almost black and grumous looking substance 
(blood) oozed out; numerous ecchymoses in the large intestines; kid- 
neys dark and congested, presenting extravasations of blood; bladder 
full of dark-brown urine, which, although perfectly clear and transpar- 
ent, proved to contain, when subjected by Professor Weber, of the Illi- 
nois industrial University, and myself to chemical tests, large quanti- 
ties of albumen. 

On September 6, late in. the evening, I received word from Mr. Mon- 
ahan that his other cow had passed red-colored urine on Sunday. I went 
over and found the cow, a large red-and-white milch cow, heavy with 
calf,' in good condition as to flesh, lying in a perfectly natural position 
in an alley near Monahan's house. The cow, when approached, arose 
and stretched herself, and when a dog came along she attacked and 
drove him off. Her muzzle was moist and cold, and no symptoms of 
disease could be observed; still it must be stated that the night was 
rather dark, and the light given by the lantern used was dim and flick- 
ering. Being unable to go 'to Monahan's the next clay, and not consid- 
ering the cow very sick, I went there on September 8, at 10 o'clock a. 
in., and found her in the stable lying down with the hind quarters in 
;in unnatural position, almost doubled up. Visible mucous membranes • 
pale; muzzle dry; horns and extremities cold; temperature in rectum 
101° F. The animal appeared to be indifferent to surroundings, but 
was net as restless as the first cow. Made another visit in the after- j 
noon and lound her lying down in a more natural position. She had J 
just been drenched by the owner with some mixture or decoction, a part ;;j 
of which, it seems, had passed down the windpipe into the lungs; at I 
least the animal repeatedly coughed as if something of that kind had | 
happened. The urine, flowing off in my presence, was of a dark-red | 
color, but perfectly clear, uniform in color, and without any perceptible ■ jj 
sediment. # 

September 9.— The cow died at about 4 o'clock a. in., and ihe.post-mortem f 
examination was made at 8 o'clock a. in. When the skin was taken off, f 
the flesh was not quite so destitute of blood as that of the first cow, 1 
which died September 4, but was also nearly bloodless, and resembled i 
that of a butchered animal. A few drops of blood were collected from t 
the jugularies when the head was cut off. ! 

Internal morbid changes. — The lungs large, not collapsed, somewhat | 
congested, and in the tip of one lobe some incipient hepatization, due f 
undoubtedly to the fact that medicine had been poured down the wind- f 
pipe into the lungs. The owner admitted that the cow had been drenched | 
several times since she showed the first symptoms of disease, and that J 
nearly every drenching had been followed by a violent fit of coughing. 1 
The heart, and everything else hi the chest, was found normal. In the f 
abdominal .cavity the spleen considerably enlarged (see photograph, f 
plate 1), but not near as large as in the other cow. Purplish-black | 
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blood oozed from a small cut (presented in photograph), the same or 
similar in appearance as that of the spleen of the first cow. The liver 
about three times its natural size, and exceedingly heavy and brittle; 
gall bladder very large and full of bile; congestions and erosions in the 
fourth stomach; kidneys congested, but not otherwise of abnormal ap- 
pearance, and the urine, of which the bladder contained a large quan- 
tity, of a red-brown color, but perfectly clear and transparent. The at- 
tack of this cow had been decidedly milder than that of the former; her 
, sickness lasted one day longer before becoming fatal, and death proba- 
bly would have ensued still later if no medicines had been poured into 
the lungs. 

September 10. — Received word that another cow, belonging to Mrs. 
Harris, who lives in the same neighborhood with Mr. Mouahau, had 
become affected. . I went there at 9 o'clock a. in., and found a line large 
cow in the last or paralytic unconscious stage of Tex as fever. The head 
was swelled, the eyes almost closed; the surface of the body rather cold 
to the touch, and the temperature in the rectum 1G0°6 F. The muzzle 
was dry and the visible mucous membranes very pale. Some dung, 
which had passed a few minutes before my arrival, was dark-colored 
a.nd mixed with streaks of blood. The cow was lying down in an awk- 
ward and rather unnatural position and unable to rise. Called again at 
1 o'clock p. m., and found the animal dead; she had died a few minutes 
previous. 

Post-mortem examination was made about one hour after death, or 
immediately after the cow had been hauled out of the city limits to a 
piece of ground belonging to Mrs. Harris. 

Morbid changes. — Externally a few bruises on the left side of the body; 
the meat bloodless, as in Monahan's cows, and presenting an appear- 
ance of death caused by bleeding. Internally, all organs iu the chest 
healthy. In the abdominal cavity, the liver enlarged, of a deep ma- 
hogany color and gorged with blood; the gall bladder large and full of 
®bile; the spleen about three times its natural size and full of dark -col- 
ored blood; the third stomach impacted with dry food and presenting 
the appearance of a hard and solid body; ecchymoses and congestion, 
m the fourth stomach and large intestines; the kidneys congested and 
the urine bladder containing a large quantity of brownish-colored but 
transparent urine, which, like the urine of the two cows of Mr, Moua- 
hau, proved to consist largely of albumen. 

October 3. — Learned in the morning that another cow, belonging to 
Mr. Bdtsehenor, who lives next to Mr. Monalmn, died of Texas fever. I 
went there at 9 o'clock a. m., ami found a two year-old heifer, in a first- 
rate condition as to flesh, lying dead in the corner of an empty lot, to 
which the carcass had been removed by Mr. Eitsohener. The post-mor* 
tew examination was made immediately. The carcass was very fat, and 
the flesh, where not already decomposing, presented the clean and 
bloodless appearance of the meat of a butchered animal. 

Internal morbid changes.— T$om in the chest; the liver much enlarged, 
gorged with dark-colored blood and. very brittle j the spleen also two 
or three times its normal size, and when cut into a blackish, gruinous- 
looking,and very offensive smelling fluid (decomposing blood) oozed out; 
kidneys somewhat enlarged but flabby and lacking that solid appearance 
of those organs wheu healthy. The urine bladder was found empty, but 
a reddish-colored urine dripped off ont of the vulva while the skin was 
being taken off. As the animal had been dead nearly twenty hours, 
according to Mr. E., the intestines were in a state of decomposition, and 
therefore not opened. The third stomach, however, was not impacted, 
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and no morbid changes of any consequence were externally visible, or 
if existing were hid by putrefaction changes. It should be mentioned 
that some serum was found in the pericardium and in the abdominal 
cavity. 

THE ORIGIN OF THE OUTBREAK. 

Seven town cows died, all of which were owned by people living in the 
immediate neighborhood of the cattle pens of the Illinois Central Bad- 
road. The first cow that died belonged to Mr. Crockett; she was taken 
sick on August 28, and died, as I have been informed, on August 31. 
The second, which belonged to Mr. Eitsehener, took sick on August 31 
and died September 2. Mr. Monahan's red cow, the first one examined, 
and the third one that died, showed the first symptoms of disease on 
September 2, and died, as above stated, on September 4, early in the 
morning. Mr. Monahan's red- and-white cow, the second one that was 
examined, was the fourth that died, and was sick four days; she died, 
as stated, early in the morning September 0. Mrs. Harris' cow, which 
died September 10, was the third one examined and the fifth one that 
died, after having been sick two daj's. A cow belonging to a tailor, 
whose name I neglected to take, was the sixth, and died in the latter 
part of September, after having been sick two days. Mr. Eitschener's 
heifer, which died October 2, was the fourth animal examined, and the 
seventh and last one that died; she was sick about two days according 
to the information received. All these animals, together with a very old 
cow which belongs to Mr. Monahan, and is the dam of the red-and- white 
cow, the second one examined, had been seen in the cattle pens of the 
Illinois Central Eailroad, which, as a rule, were always open when not 
occupied till September 7, and contained some old straw, &c, and some 
manure left there by cattle which had been shipped or unloaded from 
the cars. It was further ascertained that some time in July or August— 
I was not able to learn the exact date, for nobody seemed to know or be 
willing to tell the same— a car loaded with Texan cattle on its way to 
Chicago broke down at Champaign, or at any rate became so damaged 
as to necessitate the unloading of the cattle at the cattle pens; and the 
owners of the town cows which died, and others living in close proximity 
to the cattle pens, claim that that car load of Texan cattle contained one 
diseased cow. This is all that could be learned of the source of the out- 
break. If compared with what is known about the peculiarities of Texas 
fever, comment will not be necessary. It may be said, however, that of 
all the town cows that were seen in the open cattle pens of the Illinois 
Central Railroad, only one, Monahan's old cow, did not contract the 
disease, while all others became infected and died. 

As nothing definite could be ascertained regarding the exact date at 
which the Texas cattle were unloaded, and as the co ws visited the cat- 
tle pens undoubtedly oftener than once ? nothing can be said in regard 
to the length of the period of incubation. Only this much is certain, 
that Mr. Eitschener's heifer which died October 2, and the cow which 
belonged to the tailor and died in the latter part of September, did not 
become infected after September 7, because after that date the cattle 
pens were kept locked. 

EXPERIMENTS. 

As only seven cows became diseased and died, and as only three of 
those seven were examined during life and four after death— the other 
cases did not come to my knowledge until after the carcasses were 
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buried— and further, as the cold season was close at hand, I had not 
iflttQh chance to make experiments, except by feeding some of my ex- 
perimental pigs (kept for experimentation with swine-plague) with some 
of tie morbid tissues of the dead cattle. I repeatedly gave large pieces 
of liver, spleen, kidneys, &c, to two of the pigs, but particularly to experi- 
mental pig Ko. 3, a healthy sow pig about ten or eleven months old. 
She received large pieces of liver, spleen, and kidney on September 5, 
9 and 10, and October 3. She greedily devoured them in my presence, 
but her health was never disturbed, and up to date nothing has happened. 

MICROSCOPIC INVESTIGATION, 

1. Tfie Mood and blood serum of Monahanh red cow, which died Septem- 
!)cr 4« 

a. The blood of the spleen examined September 4, white yet perfectly 
fresh, and without any fetid or putrid smell whatever, presented the 
following: All red blood corpuscles apparently normal; a few white 
bipod corpuscles and numerous micrococci, single and united in very 
large zoogloea, but no rod-shaped forms of* schizophytae (bacteria or 



1. The serum of blood which oozed out of the liver on an incision 
contained no blood corpuscles whatever, notwithstanding its blood-red 
color, but numerous very large rod-shaped schizophyt® of the genus 
BwiliM (see drawing No. I), and a great many micrococci. The bacttli 
plainly jointed, forming joints while observed under the microscope; 
on some of those in motion ilagella could be seen, provided the motion 
was not too rapid. The serum contained also epithelium cells, and nu- 
merous large zoogkna (not represented in the drawing). An hour later 
all the large rod-shaped forms (bacilli) in motion, and the ilagella seen 
on many of them. All seem to have a sli ght reddish tinge even if accu- 
rately focused. „ 

A third examination was made on September 5, after the blood of 
the liver, which had been kept in a so-called homeopathic vial, had be- 
came slightly putrid, but no Bacteria termo could be found. 

The urine of the same cow obtained on September 3, while the animal 
was yet alive, and examined one hour after it had been passed, con- 
tained a few blood corpuscles and numerous large bacilli. 

2. Mr. Monahan'sred-and-whitecow, which died early on the mormng oj 

September 9. . . 

a. The blood of the spleen, that is, such as oozed out when that organ 
was cut into (the cut is shown in colored photograph of Plate I), was 
dark colored, somewhat thick, and of a grumous appearance. Ex- 
amined microscopically on the same day, it presented an immense num- 
ber of normal red blood corpuscles, comparatively few white cells, and 
numerous micrococci. Diluted with distilled water, very large zoogkna 
masses, and numerous micrococci, which had been hid from view by 
the dense mass of blood discs, covering the whole field, became visible. 

h The blood taken from the jugularis, and examined the same day, 
presented the blood corpuscles, at least most of them, more or less cro- 
nated, and contained zooglcea masses and many micrococci (of. drawing 
No. Ill, a). 

o. The blood of the liver, which oozed out when that organ was cut 
into pieces, was also examined the same day, and found to contain 
normal blood cells and numerous micrococci. Drawing -No. Ill, b, rep- 
resents its appearance when examined next day. 

3. The blood and urine of Mrs. Harris? cow. 
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a. The blood of the posterior vena cava, caught directly from that 
vessel in a small so-called homeopathic vial at the time the post-mortem 
examination was made, contained — examined under the microscope on 
the same day-— crenated blood corpuscles and numerous micrococci (cf 
drawing No. IV). * v/ * 

b. The blood of the liver, obtained by cutting into that organ, and 
examined at the same time (September 10),, contained crenated blood 
corpuscles, immense numbers of micrococci, and zoolgcea masses (cf. 
drawing No. V). v 

c. Blood of the spleen, such as oozed out of that organ when an incis- 
ion was made, contained most of the red blood corpuscles normal, some 
crenated, a great many white cells, and numerous "micrococci and zoog- 
loea masses. 

d. The urine taken from the urine bladder, when examined in the even- 
ing (September 10), contained a few blood corpuscles and some micro- 
cocci, but no zoogloea. 

e. The blood of the liver, examined September 11 at 11 o'clock a. m. 
The blood corpuscles the same as on September 10, the micrococci very 
numerous, and averaging three or four to one blood corpuscle. A few 
bacteria, vapparently Bacterium termo, have made their appearance; on 
an average one is seen in every third field. Zoogloea masses, the same 
as on the evening of September 10, and also a few long, straight, and 
ver£ thin forms of schizophytse, resembling or identical with Bacillus 
$ubtUi$, as described and drawn by Conn, and very much thinner than 
those found in the blood of the liver of Monahan's cow No. 1. The same, 
magnified about 925 diameters, appeared to be from the one-sixth to 
one-half an inch in length. 

/. The blood of the vena cava, posterior of Mrs. Harris' cow, ex- 
amined again September 14. (It had been kept in a new and clean 
vial, closed with a new and clean cork.) It contained numerous large 
bacilli, similar in appearance, but not quite so long as those found in 
the blood of the liver of Mr. Monahan's cow (see drawing No. I), but 
only a feAv micrococci. The blood had become slightly putrid, but did 
not smell very offensive. The bacilli showed let s motion than those 
found in the liver of Monahan's cow, and I am not prepared to decide 
Whether they were the same or not. No blood corpuscles could be found 
(see drawing No. VI). Examined once more the mine of Monahan's 
cow No. 2, and found the same full of Bacteria termo, single and moving, 
and in zoogloea, while the urine of Mrs. H arris' cow, also examined 
again, contained rod-shaped forms resembling Bacillus subtilis, a fe-v 
Bacteria termo, but no zoogloea. 

A final examination of samples of blood of Monahan's cow No. 2 and 
of Mrs. Harris' cOw was made on September 15. The blood of the spleen 
of the former animal contained immense numbers of Bacteria termo, 
single and moving, and in zoogloea, while only a few of the large bacilli, 
seen-before, and only a few remnants of blood corpuscles could be found. 
Of the large bacilli, not more than an average of two in three fields 
could be seen j the blood corpuscles, it seems, must have become dis- 
solved; the remnants yet existing presented a granulated appearance. 
The blood of Mrs; Harris' cow exhibited nearly the same features as at 
the last examination on the 14th, except that, besides the large bacilli, 
it contained quite a number of lively, trembling Bacteria termo, and had 
become more putrid. 

4. The blood of Mr. BitscJiener's heifer. — On October 3, when making 
the postmortem examination of this animal, I took some blood from 
the posterior vena cava, some serum from the pericardium, pieces 
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of liver and of the kidneys, and some of the pulp of the spleen for 
microscopic examination. All these substances contained large ba- 
\ciUi evidently identical with those forms in the blood of the liver 
of Monahan's cow No. 1, and afforded me a chance to observe by 
continued and repeated examinations nearly the whole cycle of met- 
amorphoses necessary to the development of the baciUi—mvdtiplymg 
by fission and propagating by lasting spores or helobacteria. All the 
various changes or forms are faithfully represented in the drawings No. 
VII, a, b, and c, and No. VIII a and b, and a detailed description may, 
therefore, be reserved till the true relation of those bacilli to the dis- 
ease— if any relation is existing and their presence is not accidental— has 
been determined. I have yet to state that the micrococci found in the 
blood, &c, of the animals which died of Texas fever, are much larger 
than those found in swine-plague. I have made an attempt to ascertain 
whether those large bacilli are characteristic of Texas fever or whether 
their presen ce is accidental. As will be remembered they were found only 
once— soon after death — in blood from the liver of Mr. Monahan's cow 
No. 1, and in alb other cases, not until the animal from which the blood 
was obtained had been dead 24 hours. To see, therefore, whether they 
would also appear in the blood of a healthy bullock, I procured some 
from a butcher and examined it under a microscope while it was yet 
fresh or without any perceptible smell, when ffc had become slightly 
vpulbrid, and when it was thoroughly putrefied and decomposing. When 
first examined the animal from which it was obtained had been dead 
about 30 hours, and nothing abnormal was found except in a few fields 
one or two Bacterium termo were seen. At the second examination 24 
hours later— the blood was kept in a warm room— it contained immense 
numbers of Bacteria termo, single and in dense zooglcea, and quite a num- 
ber of bacilli identical in appearance to those found in the blood of Mrs. 
Harris' cow when examined on September 14, and represented in draw- 
ing No. VI, but probably different from, or at any rate smaller (shorter 
and thinner), than those found in the blood of Monahan's cow No. 1 
(drawing No. I) and in the blood of Ritschenei's heifer (drawings No. VII, 
(i. ft, c, and VIII, a and 1)). Whether the same, notwithstanding, are all 
identical or not I am not yet prepared to decide, and if they are it is 
not, impossible in spite of all the precautions taken that the blood of the 
healthy bullock may have become invaded by bacillus spores in my 
room, when the vial was opened for a moment to obtain some of its 
contents for the first examination 24 hours before the bacilli were found. 

Some of the solid tissues morbidly affected, such as the liver, spleen, 
kidneys, &c, have also been subjected to microscopic examination, but 
ml expect to get good microphotographs from the slides prepared, I 
will not now give a detailed description. 
Respectfully submitted. R ^ DETMEES. 

Chicago, III., December 20, 1880. 



BRONCHITIS IN CATTLE 



Prof. W. Williams, of the New Veterinary College of Edinburgh, Scot- 
land, has, during the past few years, paid much attention to the study 
of diseases affecting the air-passages and lungs of domesticated animals. 
In the second edition of his work, which seems to have been revised with 
great care, he treats at considerable length of the diseases known as 
pleuro-pneumonia contagiosa and bronchitis in horned cattle, and points 
out with distinctness the difference between those diseases. His con 
elusions are of great importance in the present controversy. In the 
preface to the second edition of his work, Professor Williams says: 

The existence and characteristics of pleuro-pneumonia contagiosa and bronchitis 
in horned cattle were lately the subject of dUi'ereuccs of opinion between the veter- 
inary officers of the privy council and tho author, in connection with the alleged 
existence of pleuro among American cattle imported into this country, and slaugh- 
tered at Liverpool to prevent contagion. The author has very carefully studied the 
wPnwtem appearances of both diseases, and submits his conclusions to the profes- 
sion The opportunity of studving the post-mortem appearances ol bronchitis m its 
earlier stages but seldom occurs; and had it not been for tho slaughter of the tfattle 
referred to, the lesions induced by the initial stages of inflammation ol the bronchial 
tubes could not have been so minutely demonstrated. w„ +OD 

The author does not deny the existence of pleuro in some of the Eastern States oi 
America, but it has not yet' been proved that this contagious malady prevails in the 
Western States, from whence cattle arc brought to this country. Ot this, however, 
. he is confident, that in none of the diseased lungs of the cattle referred to did he 
find the characteristics of contagious pleuro ; but, in all, those of bronchitis, in 
this investigation lie has received much valuable assistance from Dr. H«mto, pajfc- 
ologist to the Royal Infirmary, and demonstrator of morbid anatomy m the University 
of Edinburgh. 

The following is the full text of Professor Williams's paper on the dis- 
ease of bronchitis in cattle. It appeared in the appendix to a recent 
report of Dr. Lyman, and may also be found m Special Eeport 1K0. 34, 
of this department. It is inserted here as confirmatory of the position 
taken by Dr. Lyman after a thorough and searching investigation of the 
Whole matter, viz., that American cattle landed in Great Britain prior to 
Sfll visit and 'during his stay in that country, ^^SlSSS^ 
and slaughtered under the regulations prescribed for the C0Iid ^^°» 
and slaughter of animals affected with contagious pleuro-pneumonia, 
were not afflicted with that disease. Professor Williams says: 

pivisroN. 

; This disease may, according to i te -soat, bea^ J** 
Cheo-bronehitis," where the ower part of the Wu^iuad ^Xm^WbtoS4iaie 
seat of the inflammation; "broiwhitw proper," where J*»jJ*£^^ are 
the chief seats of the disease; "capillary ^^^^^^f^f^SE 
chiefly implicated ; and "catarrhal, lobalM ;< or bronchp^p^ 

est hroaclii and alveolar walls are involved in the .J^5*SSiB^ln& ^te imd 
ity of description I shall retain the generic term bronchitis, dividing it mxo acuw a 

C S character of the inflammation, ^f^^^S^^^^ 
*$3^!SfiS& ^^^^^ ^^ * 
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mucus and cellular elements. In this particular it differs most essentially from inflam- 
mation of the lungs, originating in the parenchyma, and from pleuro- pneumonia, in 
which the pleural surface, as well as the lung structure, is involved. The exudate in 
these is termed *' croupous " or fibrinous. 



CAUSES. 



Bronchitis, wherever its seat, is generally duo to exposure to cold; it may supervene 
on an attack of ordinary catarrh, particularly if the animal be neglected, exposed to 
wet and cold, or kept in ill- ventilated stables. It may also arise without any premon- 
itory catarrhal symptoms in both horses and cattle during voyages by sea, particu- 
larly if the weather be rough and stormy, and the animals battened down. During 
1877 the author had the opportunity of seeing bronchitis in its purest form, and which 
proved fetal to many amongst foreign horses imported at Leith. An instructive fact 
in -connection with these cases was that it appeared only after rough and stormy pas- 
sages; when the weather was fine no cases were observed. 

Amoug cattle shipped to this country from America during the earlier and spring 
months of 1879, bronchitis was observed almost identical with that seen among the 
foreign horses already alluded to; as the season advanced, and the weather became 
warm and less stormy, the disease disappeared. 

Bronchitis, like laryngitis, may be caused by the inhalation of irritant matters, and 
by the accidental en trance of foreign materials, as medici nes or food, int o the bronchial 
tubes, Inflammation of the bronchial tubes arising from the latter cause usually 
occurs in horned cattle, often as a sequel to parturient apoplexy, in which affection 
the power of deglutition is in a great measure lost, and where the sensibility of the 
glottis is, during the comatose stage, greatly diminished or entirely absent. In such 
eases fluid medicines incautiously administered enter the trachea and bronchi, and 
these may cause immediate death by suffocation, or, if not immediatelv fatal, induce a 
severe and perhaps fatal inflammation. 

Again, during the state of coma, semi-fluid ingesta are apt to flow into the mouth 
through the flaccid oesophagus, particularly if the cow lies with its head and anterior 
extremities lower than the posterior ones. In parturient fever there is also very often 
during the earlier stages some extent of antiperistaltic action of the oesophagus, with 
eructations of gases from the rumen; along with such gases semi-fluid ingesta gain 
entrance into the fauces, and, owing to the paralyzed state of the glottis, fall into the 
larynx and trachea. . ; 

Catarrh or bronchi tis, from other than mechani cal causes, may, particularly in cattle, 
it the accompanying cough be long and powerful, cause some degree of vomition. 
l he food thus vomited, or in other words, coughed up, sometimes gains entrance into 
the trachea and causes a fatal issue. 

Along with Mr. Borthwick (Kirkiston), I saw cases of this kind in a herd of Irish 
cattle brought to Scotland, and which were suffering from bronchitis and gastric irri- 
tation from neglect and exposure. Four of the herd became much worse than the rest: 
one died, and the other three were slaughtered. In all of them the bronchial tubes 
were failed with ingesta, ejected into t£e fauces during violent fits of coughing. A^ain, 
in several specimens of the lungs of American cattle slaughtered at Liverpool's up- 
posed to be affected with pleuro-pneumonia, food was found in the bronchi. Is it not 
possible that during a rough voyage cattle may suffer to some extent from sea-sickness, 
and even vomition, and that the vomited matters may gain access into the trachea and 
bronchi I In others of the condemned American cattle the irritation was associated 
with the presence of filaria in the bronchi. Both the ingesta and the parasites were 
present only m a minority of the diseased lungs examined, and could therefore be onlv 
looked upon as accidental concomitants. 

Food sometimes gains access into the trachea in the course of dissolution, or even 
alter death, particularly if the rumen be rather full of moist food; it will then be 
lound m the greatest abundance in the trachea and larger bronchi, whereas in those 
instances m which it has been in the tube for some time before death the food wili 
olten have disappeared from the larger into the smaller tubes and air cells.' 

I have witnessed one case of fatal bronchitis in the horse, due to the entrance of 
vomited mgesta into the bronchi. Some days prior to its death flfteen minims of 
Flemings tincture of aconite had been administered; this brought on attempts at 
vomition and great distress. The animal's respiration continued very highly accel- 
erated after the effects of the aconite had passed off, and continued until the 'animal 
^} e< ^\. A P ost ; mortem examination revealed the fact that vomition had occurred, and 
that the small quantity of food thus expelled had entered the larynx and gained access 
to the bronchi. • a 

ACUTE BHOXCIIITIS. 

Sym^toma.— Bronchitis consists of congestion of the bronchial tissues, associated at 
Jirst with dryness, narrowing, and rigidity, and subsequently moisture, dilatation, and 
relaxation of the tubes. 

Owing to tjiese changes, the vibrating sounds caused by the passage of air through 
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the inflamed bronchi undergo variations, which indicate pretfcv clearly the dry or moist 
condition of the parts, or, as some term it, the dry or moist catarrh. 

As the symptoms are developed, the cough becomes hoarse, ringing loud, and par- 
oxysmal; the respirations are in some instances greatly accelerated, indeed out of all 
proportion to the pulse. For example, the pulse may be seventy or eighty per min- 
ute, and the respirations as numerous, or even more so. This indicates bronchitis af- 
fecting the smaller tubes and alveolar walls— catarrhal pneumonia — collapse of a more 
or less extensive area of lung structure, or even occlusion of non-inflamed bronchi and 
air vesicles by the gravitation into them of the catarrhal fluid, as shown in the illus- 
tration. 

Bronchitis of the larger tubes is naturally less dangerous than the other two, and 
only proves fatal by inducing the two above-mentioned conditions, namely, col- 
lapse and occlusion of a more or less extensive breathing surface. 

Amongst the foreign horses above alluded to, it was noticed, where the discharge of 
muco-purulent matter was most profuse, although some of the animals seemed to re- 
cover from the febrile disturbance and accelerated breathing of the acute stage, that 
they succumbed in from fourteen to thirty days afterwards from gangrene of the col- 
lapsed lungs, or putrefaction of the fluid incarcerated in the bronchi and air cells; 
both of these conditions being expressed by a fotor of the breath, exhaustive diarrhoeas, 
metastatic inflammations of the articulations and feet, complete loss of appetite, rapid 
emaciation, fluttering pulse ; at first great elevation of temperature — 106° F. or more ; 
partial sweats upon the body, gasping respiration, some abdominal pain, and other 
signs of general septicaemia. 

In no case of pure bronchitis is the breathing painful, but short and quick, the tho- 
racic as Tvell as the abdominal muscles being brought into full play ; this distinguishes 
it from the breathing characteristic of pleurisy, in which the ribs are more or less 
fixed and the respirations abdominal. In ordinary cases of bronchitis the animal is 
dull, listless, sometimes semi-comatose; hangs its head; is generally thirsty; ropy 
saliva fills the mouth, which is hot and moist. The visible mucous membranes are 
infected and present a varying degree of lividity, due to non-oxidation of the blood. 
The animal stands in a corner or moves listlessly about. If in a box, and the door be 
open, it stands with its head to the open air, from which it evidently obtains relief. 
The bowels are generally somewhat constipated, the feces covered with mucus, but 
they easily respond to purgatives showing that the alimentary mucous membrane 
participates in the irritation. The urine is high-colored, scanty, and if examined will 
06 found to contain urea, mucus, and coloring matter in excess, and the chlorides in 
diminished quantities. 

As already stated bronchitis of the larger tubes is not ordinarily a fatal disease, but 
when affecting the smaller bronchi and alveoli, particularly if associated with a pro. 
fuse discharge of yellowish-colored, more or less tenacious fluid, which occludes the 
smaller bronchi and air cells, it is the most fatal chest disease that the author is ac- 
quainted with* This tendency to gravitation of the catarrhal fluid is explained by 
the fact that the columnar and ciliated epithelium are shed in the earlier stage of the 
attack and take no part whatever in the after changes which ensue. It is never seen 
again till the signs of acute inflammation, such as distension of the vessels and (Bdema 
of the basement membrane have passed off. Subsequently it is gradually repro- 
duced,— Dr. Hamilton. 

The muco-purulent material thus incarcerated is driven or impacted by the ramrod- 
like action of the inspiratcd air into the periphery of the smaller ipbes and vesicles, 
and there constitutes those masses which may un dergo putrefaction in the horse, caus- 
ing septicemia, as already explained, and caseous masses, giving nse to tubercle m the 

ox. , 

The physical signs of bronchitis are as follows: Percussion returns a more or less 
resonant sound, but auscultation will enable the practitioner to detect the nature and 
extent of tlie bronchial inflammation. Monchus, confined to the upper and middlti 
third of the chest, with true respiratory murmur over the lower part, will indicate 
inflammation of the larger and middle-sized bronchial tubes and a condition ot com- 
paratively little danger. Sibilm, heard at the lower parts indicates a condition of 
much greater danger and that the disease involves the smaller tubes and air vesicles. 
Inspiration is generally shortened, expiration prolonged and mom distinctly accompa- 
nied by the abnormal sounds. These sounds are succeeded at a later stage by moist 
bubbles, rattles, or rales—mucus rales. At first the discharge expelled by coughing 
is thick, tenacious, and gelatinous, or watery and scant. The lo wer animal s^do not, 
however, expectorate in the true sense of the word; some discharge ^fl^^j^ 
nose, hut the greater part of what is coughed up falls into the .fauces and 
As the disease advances, however, a profuse discharge issues from the and the 

inflammation gradually subsides. The cough becomes less hoaxse, ^ore vigor o^s, and 
even more frequent than at first, but it gradually disappears; the discharge becomes 
again thinner, clearer, and eventually ceases. nn,? fl i H yi™ 

In some instances all sounds disappear from a certain part of the lungs. Ihis is auo 
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to occlusion of the tubes and vesicles by the catarrhal secretion, or to more or lens col- 
lapse of the vesicular tissue, dependent on. obstruction to the passage of air dxirin <* 
inspiration by glutinous or inspissated mucus. This collapse is often confined to iudt 
vidual lobules, winch are thus condensed, heavy, indurated, and of: a dark color, and 
may ultimately become hepatized, atrophied, or even emphysematous. 



PATHOLOGY AND MORBID ANATOMY. 



Inflammation of the bronchial tubes, like that affecting other mucous membranes, is 
attended with changes in their epithelium, the secretion of the glands,- and in the sur- 
rounding tissues. 

It is rare to meet with a fatal case of bronchitis during its earlier stages, and but for 
the accidental slaughter in Liverpool of the American cattle already referred to, it 
would have been difficult to have given the details of the morbid anatomy, 

The appearance of the lung in the earlier stage of bronchitis, with collapse, that is 
to say, when it is Qbserved prior to the commencement of secondary changes or pneu- 
monia, is as follows : There are patches over its surface that have fallen below the 
level of surrounding parts ; sometimes these depressions measure an eighth of an inch 
in depth ; they are of a bluish purple color, and variable in size. The parts around 
them are of a light pink hue, and are either healthy or in a more or less emphysematous 
condition, 

The depressions consist of certain lobules in a state of collapse arising from occlu- 
sion of their bronchial tubes by pus or other material. The collapsed portions are 
bluish-purple in color j non-erepitant and depressed, resembling fetal lungs, sinking 
slowly in water. te 

Collapse of the lung tissue, atelectasis, induces more or less congestion and subse- 
quent inflammation ; consequently it is found that broncho-pneumonia often succeeds 
bronchitis, due to the absence of the expansion and contraction of the air vesicles 
which normally aid the pulmonary circulation, and to arrestment of. the blood-flow, 
owiu* tq imperfect aeration. This congestion is soon succeeded by effusion of serum! 
and the bluish-purple collapsed, portions become darker in color and less resistant in 
consistence. They, however, retain some degree of elasticity, tor, if not too rudely 
pulled out, they do not tear as in plenro-pneumbnia; if cut into and exposed to the 
atmosphere for a few minutes the bluish-purple color becomes bright scarlet. It is 
bnportaht to bear in mind that the pneumonic process which supervenes in bronchitis 
is principally confined to those portions of the lungs in which collapse has taken place. 
Sometimes the collapse is isolated, invading but small portions of the lungs. This 
condition is not rarely witnessed in parasitic bronchial disease. These limited col- 
lapsed portions vary in size, are rather wedge-shaped, and have their apices towards 
the obstructed bronchos. The lung tissue surrounding them may be more or less con- 
gested, or it may be emphysematous, but no juice is exuded from them when cut into 
as in acute pleuro-pneumonia. 

Professor Gairdner was, I believe, the first to show that condensation of the vesicu- 
lar substance occurs as a result of mucus or other obstruction in the air- tubes leading to 
the condensed portion. It is at first sightdifflciilttounderstandhowincompleteobstruc- 
tions of the bronchi— and these obtain much more frequently than absolutely complete 
occlusion— cause collapse. One would suppose that some quantity- of air would gain 
access into the vesicles, but such is apparently not the case ; and il seems tbat the air 
gradually finds itsVay but by the edges of the obstructing substance. The expiratory 
torce, so long as there is air in the vesicles, constantly tends to dislodge the obstruct- 
ing body by pushing it toward the wider (proximal) end of the tube, whilst the in- 
spiratory drives it inwards toward the narrower tubes, which it effectually occludes. 
The entrance of air is thus more or less effectually opposed and its exit permitted, so 
that ultimately the yesiclesbeyond become completely emptied ; in fact, the plug acts 
as a valve, allowing the air to pass in one direction but opposing its passage in the 
other. Where the obstruction is complete from the commencement the air is absorbed. 

It had been supposed by Laetinec that the emphysema or, more correctly, over-disten- 
sion with air of the parts surrounding the collapsed l obules, was due to w^at he thought 
a fact, that the act of inspiration was more powerful than that of expiration ; so that 
though air could be drawn through the obstruction i t could not be breathed out. In eon- 
sequence, it accumulated in the ultimate pulmonary vesicles, became expanded by hear, 
aiid so acted mechanically as a dilator. Dr. Gairdner, ho wever, pointed out that ex- 
piration is a much more powerful act than inspiration, and that there is never any 
difficulty in causing expulsion of air, provided al ways there be no obstruction in the 
tubes, ^physqma, then, does not occur in the vesicles connected with obstructed 
tubes, .but in .those which are adjacent, When the lungs are free from disease the col- 
iifcin:.0f tutpresses ^qualiy- in;a'il the tubes and- vesicles ; but when one portion con- 
nected with any obstruction is collapsed, then the adjacent parts are over-expanded, 
so m M wcupy the sjmce previously filled by the former, 

M a later stage the cohtehts of the obstructed bronchi are pushed by the weight of 
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tUe4fsceiiding or mapped atmosphere into the most minute bronchi, alveoli, and air 
vehicles, always from the center towards the periphery, and appear mmihnV^hiff 
points beneath the pleural surface. Thef are welf shown Tn theKre 

On cutting into the lungs, it wiU be found that the large and small tubes, andsome- 
times the trachea, contain an amount of fluid. This condition, as well as tl .collate 
is limited m the majority of instances to the small or anterior lobes of the hm^ffl 
rarely, except by extension, affects the larg^lobes, not only in ordinary but in mechan. 
ic ? bronch^itis^ This fact is of importance, as pleuro-pneumohia contagiosa, with 
winch the disease under consideration, has been confounded, generally commences in 
the larger lobes, either m their centers or towards their posterior ed^es 

. The fluid contained in the tubes is thick and has a yellow color ; in the trachea it is 
more or less frothy ; and is abundant in the smaller bronchi, as shown in the figure 

If the lungs m this condition be squeezed; little pellets of yellow matter are pressed 
out. Sometimes these pellets are too small to be seen by the naked eye and reouire 
the aid of a magnifying glass. If the bronchitis be associated with catarrhal pneu- 
monia, elevated patches will be apparent on the cut surface, having a grayish red 
color. They are soft to the touch, and if squeezed the same mueo-purufent Matter 
exudes from them, or from a small bronchus which niay happen to communicate with 
tie particular group ot vesicles implicated. * * 

Pr, Hamilton, in his series of papers on bronchitis, published in the Practitioner for 
1879, states it is a matter of difficulty in man to get at the first change which ensues 
in the bronchi m acute catarrh. He has, however, bceji able to verify Ins observations 
by an examination along with myself of the lungs of American cattle slaughtered in 
the easier stages of bronchitis ; in fact before any external signs of disease were mani- 
Tested. He says, "On careful comparison, however, of many cases, we feel assured 
that the first deviation visible is a relaxation and distension of the abundant plexus of 
bipod-vessels ramifying in the fanm* fibrous coat, immediately beneath the basement raeji£ 
brane— that is to say, of the branches of the bronchial artery: They become engorged 
with blood, so that on transverse section they appear like little cavities distended 
with blood corpuscles. In a few hours afterwards the basement membrane* becomes 
much more apparent than it usually is, and at the same time more clear and homoge- 
neous, while the surface is thrown into many folds. These changes in the basement 
membrane are apparently due to its becoming (edematous, serous fluid being infil- 
trated into it from the underlying plexus of distended vessels; and we shall see that 
as the acute irritation continues, this (edematous state of the basement membrane 
becomes more and more a well-marked feature. The, next change, so tar as we have 
been able to calculate, occurs in from twenty to thirty hours after the primary disten- 
sion of the vessels, and consists in the loosening and desquamation of the columnar 
epithelium at the foci of greatest congestion. 

"The columnar epithelium is thus shed at a very early stage of the attack, and takes 
no part whatever in the after changes which ensue. It is never seen again until the 
other signs of acute inflammation, such as the distension of the vessels and ccdema of 
the basement membrane have passed oil Subsequently we shall see that it is gradu- 
ally reproduced. The cause of this desquamation of the columnar epithelium seems 
to be the cedema of the basement membrane loosening its underlying attachments, very 
much in the same way as the vesicles which form in an acute inflammatory affection 
of the skin loosen the attachments of the superficial layer of epidermis. The removal 
of this protective covering from the mucous membrane naturally leaves the latter in 
an exposed condition, and no doubt the feeling of rawness experienced in acute catarrh 
of the bronchi is due to the cold air acting upon an over-stimulated and exposed mucous 
membrane. And, further, it can easily be understood that, whore this desquamation 
takes place to an inordinately great extent, the loss of the ciliary action of the col- 
umnar cells will seriously interfere with expectoration, and tend to cause the catarrhal 
products to gravitate downward towards the smaller bronchi and air vesicles. This 
description essentially coincides with what Socoloff found experimentally in animals 
(Virehow's Archiv., vol. 68, p. 611), in which he induced an artificial bronchitis by the 
injection of irritants, such as potassic bichromate, into the air-passages. He states that 
one of the first changes which ensued was the desquamation of the columnar ceils, and 
that they took no parfc in the catarrhal inflammatory process." 

This early shedding of the columnar ceils, and. their non-reproduction until alter the 
subsidence of the inflammatory process, is a fact of real importance, as it goes a long 
way to explain the occurrence of those caseous tumors which give rise to tubercle, and 
are so often confounded with that growth. 

The pneumonic process, which may supervene either by extension of the inflamma- 
tory process from the tubes to the alveoli or the irritation of inhaled inflammatory 
products subsequent to collapse, is, in the earlier stage, commonly limited to scattered 
groups of air- vesicles; hence the term "lobular" w T hieb is applied to it. It causes the 
portions affected to appear as scattered, ill-defined nodules of consolidation, irregular 

* The basement membrane is not so apparentln the lower animals as in man. 
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in size, and passing insensibly into the surrounding tissue, which, is variously altered 
by collapse, emphysema, and congestion. These nodules are of a reddish gray color 
faintly granular or smooth, slightly elevated, and soft in consistence. As they increase 
in size they may become confluent ; and in a more advanced stage they become paler 
drier, firmer, and, to some extent, resemble ordinary gray hepatization. Micro- 
scopically examined, they arc seen to consist of cellular elements accumulated in the 
alveoli 

The disease may, as already remarked, terminate fatally by the absorption of the 
putrescent catarrhal products, by gangrene of the collapsed lungs, or by sudden effu- 
sion of fluid into the bronchi, constituting what is termed "suffocative catarrh." If 
a fatal termini ti ox* docs not ensue the contents of the alveoli undergo degeneration 
and are gradually-removed by discharge, or by absorption, or by coalescence from cas- 
eous masses, which may become encapsuled, undergo the calcareous change, and thus 
become innocuous j or may induce a diathesis, leading to the actual development of 
tubercle in the ox and to symptoms simulating phthisis pulmonalis in the horse* that 
is to say, an accumulation of catarrhal products, epithelial and other cells within the 
pulmonary alveoli, cellular infiltration and thickening of the walls of the alveoli and 
bronchi, increase in the interlobular connective tissue, with, in some instances the 
occurrence of fibrinous masses intermixed with leucocytes in the alveoli, as demon- 
strated by Zenker, of Dresden, but without— except very rarely, indeed, in the horse 
—the occurrence of tubercular tumors (grapes) in the serous membranes and paren- 
chyma of organs. * 

In all cases of bronchitis the bronchial glands undergo some change. In the earlier 
stages they are increased in size, contain the products of the bronchitis conveved bv 
the lymph tract, become more or. less friable in consistence, and in more advanced 
bronchial inflammation distended with catarrhal elements, both glands and contents 
undergoing the caseous metamorphosis, the products of which may either liquefy or 
become infiltrated with calcareous matter. * * 
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The correspondence of the department is one of the most distinguish- 
ing features of its operations, embracing as it does the current informa- 
tion of the progress of agriculture at home and abroad, an interchange 
of seeds, &c, with foreign governments and individuals, and inquiries 
as to such new and valuable seeds as the department may have for dis- 
tribution and trial, and particularly as to the most approved methods 
of culture. The department, while it has availed itself of such oppor- 
tunities of obtaining information as this correspondence has afforded, 
has freely, and as fully as was practicable, responded to the various in- 
quiries. This correspondence has been held, not only with the regular 
and numerous corps of reporters, and with agricultural societies, and 
with individuals in every section of the country, who make occasional 
calls for information and advice, but with foreign governments, United 
States consuls, and other persons in foreign countries who are accus- 
tomed to solicit information from the department in relation to agricul- 
ture and kindred topics, as the result of experience in this country. 
We subjoin a few notes from this correspondence, which are of general 
interest. 

CINCHONA. 

The department has received from the United States consul-general 
at La Pass, Bolivia, a package of quina seed {Cinchona calisaya), kindly 
designed by him, as he remarks, " for the purpose of having experi- 
ments made, whether this valuable plant may not bo cultivated in the 
southern portiou of the United States." Thanking the consul-general 
tor his attention in the matter, we have taken occasion, for his informa- 
tion, to state that many years %go public attention was called to the 
desirability of introducing the cul tivation of cinchona into this country, 
and that this department, during the last fifteen years, has distributed 
young plants of several species of the plant in those sections of the 
country where there was reason to believe the conditions requisite to 
its growth existed. The result thus far has been unsuccessful, but not 
such as to be regarded as conclusive, or to authorize a discontinuance 
of efforts to secure, if possible, the end so much to be desired. The 
efforts hitherto made have necessarily been partial and limited. The 
department has been without the means of inaugurating such a system 
of thorough and carefully conducted experiments as is indispensable to 
a satisfactory determination of the question as to the capabilities^ of 
any point within our national limits for the culture of cinchona. The 
department has repeatedly called the attention of Congress to the sub- 
ject, and urged upon it the duty of providing means tor enlarged and 
more decisive experiments. Without being discouraged by its want of 
success hitherto, the distribution of plants, now in course of propaga- 
tion, will be continued by the department, with a view to furtherex- 
periments, as far as circumstances will justify. We subjoin an extract 
39 A 609 
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from the consul-generaFs communication, containing directions for cin- 
chona culture as practiced in Bolivia: 

Tlie seed is sown broadcast, upon a hot-bod such as gardeners prepare V spring 
for their early vegetables. The manure of the llama, for which In the UnUed Swrfi.* 
sheep-manure might he substituted, is freely mixed with the surface soil of the hot- 
bed ; and, as the stietl la very light, it should be slightly raked under and the surface 
kept moist. Assoon as the sprouts appear a shade should be constructed over the 
bed, covered simply with leaves, straw, or ..ranches of trees, which, while it protects 
the tender plants from the hot sun, may allow the rain to penetrate and fall gently 
upon them. It is advisable to locate such hot-bed on a hillside, so that the water 
may quickly run off, continuous and limited moisture being required, rather than 
quantities of water and heavy rainfalls. 

As soon as the plant has grown to a height of from 6 to 8 inches, it is ready for 
transplanting. The ground chosen for a quiua plantation should also be sloping, if 
possible, on the south side of hill or mountain, as experience has shown here that 
those located on level land do not prosper, and steep mountain sides are here pre- 
ferred. The plants are set at regular intervals, 8 feet apart and it is only neces- 
sary, if not better, to prepare the soil within a foot of where each plant is placed, as 
I am assured that by plowing the whole held too much moisture would be retained 
in the soil. The plants are then slightly covered with fallen leaves or other rubbish 
to protect them from the hot sun a while longer, until they show a strong and healthy 
growth, after which all further, care seems to be unnecessary, in. Bolivia, at leastj 
where even the weeds are but superficially removed. 

A damp, warm climate, with heavy dews at night and cloudy sky during the day, 
rather than a hot, burning sun, such' as may bo found in the mountainous regions ' 
some of the Southern States, like Alabama and Georgia, where mists and threateni ng 
clouds hang over the mountains in summer, and still no severe frosts icc'ur in winter— 
this seems to be what is required for the cultivation of this plant; £vnd I should not 
be surprised if the experiment should, und<*r such conditions, prove successful, a 
result which would, undoubtedly add greatly to the wealth and prosperity of tU> 
South. 

Bolivia being in the southern hemisphere, the seasons for sowing and transplanting 
iu the United States will have to be changed ; the former, instead of in October, here 
should be done in April, and the latter in July instead of January here. 

From these intervals it will be seen that the seeds require a long period to gemi- 
nate and obtain their first growth; but from all accounts, if the above directions are 
followed, and a little patience sho wn in the beginning, very li ttle, if any, cultivation 
and trouble is necessary after the plant is transplanted and becomes firmly rooted 
and shows a healthy growth. 

In from five to six years the tree grows to a height of about 10 feet and 5 to 6 inches 
iu diameter, and at that age the bark contains the greatest percentage of quinine, 
and is worth in Bolivia from §180 to $200 per quintal, of 100 pounds. When the tree 
has attained this size and age, it is cut down close to the roots, the bark stripped 
entirely from the trunk aud branches, and one of the new shoots from the root is 
allowed to grow into a new tree, In India, I^*m told, the custom prevails to strip 
only half the tree, and allow this to grow again before the other half is taken off ; but 
by this process, I am assured, the percentage of the sulphate contained in the second 
growth is ranch smaller than that gained by the method practiced here, 

CULTURE OF GINSENG- IN JAPAN. 

Ginseng, as is well known, is not cultivated in this country at all, our 
supply being dependent entirely upon the spontaneous growth of the 
plant, which is abundant in many portions of the country. It is said, 
however, that it is becoming scarce, and as it is of very considerable 
commercial value, the department is frequently inquired of as to the 
practicability of its successful and profitable cultivation here. It was 
formerly supposed to possess valuable medicinal qualities, but its impor- 
tance in that respect is not now recognized. Its value in this country, 
therefore, is wholly commercial. It is gathered exclusively for exporta- 
tion to China, where from time immemorial it has been, and still is, in 
great demand, being regarded as £>n important drug, and entering into 
the preparation of almost every medicine. The exports amount to about 
half & miUion pounds annually, of the value of about $700,000, We 
&ave received from a correspondent in G-otha, Germaiiy, an account of 
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mmt travels in Japan, including a minute and interesting tlfwription 
,6f ginseng and its culture in that country, where it is grown largely for 
exportation to China, which seems to enjoy the monopoly of its Con- 
sumption. We Lave translated this description, and here Reproduce it 
for the benefit of those who are interested in the question of: cultivation, 
and may contemplate experiments in that direction : 

The "ginseng plant" (Panax, Jap. "Ninj-in"), of bushy growth, h<>Iom*m<.r to i)m 
ikmly Araliace:^ presents in its cylindrical dark roots a* medicine highly prized by 
0e Chinese and Japanese. In fact, the ginseng is to those people what quinine anil 

■ 'musk are to us in fevers and general debility, the most expensive us well as most; relied 
upon remedy. 

■ Symbolic of the price of this medicine is the Japanese Haying, ; \Xiujhi kur.n hub! 
kubtrn," literally translated, "Death follows upon eating ginscnir."' lint, a more 
Sensible translation is as follows: " Ginseng only cures us to let us* die from st:-irv;w 
V\ti6n". (as it empties our purse). 

The ginseng plant*grows wild in the shady mountain foresla in Eastern Asia, ftom 
Nopal as far as Manchooria, while in Japan it was found until lately only cultivated. 

In the large forests of Chinese Manchooria, between ;>9° and 47° iWth v Jatarudt\ tho 
first plants were noticed by Father Jartonx; but although these roots were carefully 
gathered, the amount was far too small, for the demand of China; and thus its culti- 
vation was started in Northern China., Oorea and Japan taking part in the enterprise, 
and still, to supply the steadily growing demand, it was for'several years imported 

■ from Baltimore and Philadelphia, which places gathered the Panax quiaquvfolluM 
. growiug in the Alleghany Mountains. 

^ The Japanese select for the culture of the ginseng tree black, humous, and not too 
i wefesoil as the only kind in which it will attain perfection and become pure white, as 
if grown in ferruginous soil it becomes reddish, and is less valuable, 

The well-prepared, and if necessary, well-manured soil is laid out in beds, always 
Mst and west, about 27 Japanese feet long, 2-1 feet broad, and a distance of 2 feet 
between each. To protect the plants from the direct rays of the sun and from heavy 
r^i^Btorms each bed is protected by a roof made of straw and laid upon poles snp- 
i>brted oh poste. 

% In Southern Japan, in the provinces of Idzumo and Hold, the planting takes placo 
in^oyember, and farther north in April* 

In the deeply-dug and well-prepared bed the seed is deposited 2 to 3 inches apart 
everyway, so that there will be a distance of about 1 loot (Japanese) between each. 
It is of very slow growth, and takes three and a half years to attain its maturity; 
thus the fields will show the " ichi-nm-Hho" (iirst year's growth), "M-r?<m-«/*<1" (second 
year's growth), " san-nen-sho" (third year's growth), and "shi-nm-sho" (fourth year's 
growth). 

The u &M-nm*sh& } " when fall comes around^ has but two leaves and no stem ; while 
the leaves, somewhat resembling clover-loaves, are egg-shaped and very much dented. 
The roots appear to develop much quicker. 

The second year there appears a smooth stem, which at the top divides into two or 
three tittle branches. Last year's leaves are now finger-shaped, five in number, and 
symmetrically developed, especially the middle one, but no other change from the first 
year/ The third vear the plant>half way up develops a wreath of cl over-shaped leaves, 
m middle leaf of which is/like the second year's growth, slightly more developed 
than the rest : stem and braiiahes are now of a nut-brown color. 

The flower-bud starts from *h6 base of the leaves, when a small flower appears, at 
times accompanied by a second one, slightly to one side or farther back towards the 
Stem of the plant : but unless seeds are desired, and that not before the third or fourth 
year, these are pinched off. The seeds, after being gathered, are buried in the ground 
1 to % feet deep, to preserve their germinating power. ■ ■ 

Tbe harvest takes place in "Daya 79 (July and August) the fourth year, i he roots are 
cylindrical in shape, abou t as thick, as & finger* white,, and often proug^haped towards 
the lower end. While fresh, they generally weigh 20 to 25 grams^Heldom doiible that 
amount. After digging out the roots, they are freed 1mm all dirt adhering to them 
aud then carefully washed, after which they are scalded in boiling water or ftteaiu, so 
; ^to appear yeilow-brdwnish, when the croswnsertion is made. . 1 hey are tton laid 
?o£^et&& and, according to size, expoaed for two to eight days to a . heat averaging 
WP to 120° 0. , after which they are perfectly dry and ht lor market. 1 hey may also be 

; ; 'r»ueeei^funy'' dried in the srm, tL ' , .... , ,, Mi uw 

is yellow or brown, semi-transparent, brittle, anaoi bitter- 

■ sweettaate, and must be guarded against dauipnt^» : m V fl - 

W the stem and leaves is prepared a jelly , winch m taste reminds one somewhat of 
^brioe; still it possesses a bitterish taste. This is never exported. 
^ ia paid "5 to 7 yea per knn» ($u to p per pound, or 
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600 grams), while in China 10 yen is the price. Manchooria ginseng-root is still more 
valuable, and is often paid its weight in silver six or eight fold. It is exported yearly 
to China, the revenue derived therefrom amounting to $180,000 a year. 

EUCALYPTUS GLOBULUS. 

We have been favored with a communication from the consul of the 
United States at Brussels, Belgium, containing a description of the 
Eucalyptus globulus tree, and a translation of an article respecting it 
from a French agricultural journal, with a suggestion that the tree 
might be advantageously introduced into the southern territory of this 
country. We are under obligations to the consul for his thoughtful 
attention to the interests of agriculture and of forestry in this country. 
It is obvious, however, to remark, in view of his suggestion in regard to 
the Eucalyptus , as well as of the very frequent inquiries which are ad- 
dressed to us on the subject from almost every section of the country, 
that the department has long been familiar with the origin and history 
of the Eucalyptus, with its introduction and naturalization in Europe 
and Africa, and with its botanical character, economic value, and medi- 
cal properties. Fifteen years ago the department took measures for its 
introduction into this country, and from that time to the present it has 
imported seeds directly from the habitat of the tree in Australia and 
distributed them freely in those portions of the country in which there 
was any likelihood that the climatic conditions would admit of its suc- 
cessful ciilture. With the exception of California, the experiment of 
cultivation has been generally unsuccessful. The tree has been found 
to be tender and incapable of enduring the frosts to which most even 
of our Southern States are occasionally liable. In California the result 
has been eminently successful, and large forests of well-grown and 
thrifty trees now exist there. 

LOCUSTS IN SOUTHERN RUSSIA. 

The department has received, through the legation of the United 
States at St. Petersburg, an official report, published in Eussia, upon 
the -subject, of locusts in the southern portion of that country. This 
report, it was believed, would be of interest to American agriculturists, 
more particularly in connection with the grasshopper plague so preva- 
lent in some of our Western Territories. It appears that Mr. Portehin- 
sky $ secretary of the Eussian Society of Entomology, was sent to the 
southern provinces of the empire to ascertain in what places grain 
locusts {Anisoplia austriaca) preferred to lay their eggs, and that, hav- 
ing made numerous researches in the province of Poltava, he came to 
the following conclusions : 

The grain loenst generally deposits its eggs in wheat fields, and as soon as they are '\ 
hatched the attacks of the insect on the grain commence. 

There are generally from twenty to fifty locusts per square arohine (an archine h \ 

27 inches) of wheat. Rye and barley fields contain comparatively much fewer lar vie : ] 

(from two to five) a square archine, bat if these fields are near wheat fields the larva* I 

are then just as numerous. The fields which have been sown with wheat the preced- f 

ing autumn are the receptacles of an immense quantity of larvae, which it is impossi- I 
Me to destroy before they have become chrysalides. 

The state of the fields whence the owners have driven the locusts is very different. J 

The pursued nsects fly in masses to the neighboring fields, and if the wheat field | 

where they have Sought these insects does not retain more than three to sixteen larva> j 

a square archine, on the other hand all the fields of flax, buckwheat, oats, &c, which | 

are not generally attacked by the locust, become infested and contain from sixteen to | 

twenty-six larvsa an archine. | 

Jtfollo^^ or machines to drive away the locust is very danger- I 
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W because, instead of laying their eggs iu wheat fields, where they may be destroyed 
m the spring while in the state ot chrysalides, they lighi upon the snrronndinff fields! 
no matter what «iey are sown wifcb. Experiments made on the spot by Mr. Portohin- 
sky prove that the lame turned up by the plow re-enter the earth quickly, butif 
they can be kept exposed ten nimutes to the sun they infallibly perish under its heat. 
He concludes that in the spring, when the larv© (become chrysalides) are in a state of 
complete + immobihty, plowing the fields will be of great use, because the chrysalides, 
exposed to the action of the son, will certainly perish. 

.. As to fighting the locust by destroying its eggs. Mr. Portchinsky considers this as 
impossible, inasmuch as the period during which the eggs remain in the ground before 
they became larvae is precisely that during which the grain is standing 

Sir. Portchinsky is convinced that this year the locusts have left only an insignifi- 
cant number of larvaj, which encourages the hope that the crops of I8dl will run no 
senous risk m this respect. As regards next year, according to the researches he has 
made, the fecundity ot the locust has been very great. He calculates that, as the 
wheat fields ot last year contained twenty to fifty larvae a square archine, we get, 
countmg only an average of thirty larvse a square archine, a total of 648,000 locusts 
t0 the Jl d ? cl ? tine ( ,37 acr6 >' In the ^age of Krontoyar, where the wheat fields 
cover 200 deciatmes, each archine contained at least fifty lame. It follows that these 
200 deciatines will contain next year more than 8,000,000 of locusts, and that conse- 
quently, if the next spring is favorable to the increasbof this insect, great ravages 
from it may be expected. 

llOUMANIA MAIZE. 



We have received from the consul-general of the United States at 
Bucharest, in Eoumania, a dispatch respecting the Roumanian or Mol- 
davian maize, with a suggestion as to the desirability of introducing it 
into this country. We were aware that the maize of Eoumania was a 
principal product of that country, and that it was exported largely to 
the different States of Europe, where it commands a high price as com- 
pared with American corn. But the peculiar value of the Roumanian 
corn is believed to consist in its especial adaptability for bread-making 
rather than in its usefulness for general purposes. The corn of this 
country which is exported to Europe is that which is raised for stock- 
feeding. "We have many varieties, which are cultivated for breadstuff 
and home consumption, which would compete successfully in European 
markets with that of Eoumania, but which do not invite attention as a 
staple or commercial crop. In view of the large number of excellent 
Varieties of corn in this country, which, for all desirable qualities, are 
not inferior to any that is produced elsewhere, it was not deemed expe- 
dient to introduce the culture of the Moldavian coin, as proposed. We 
have in the museum of the department a variety of si)ecimens of for- 
eign corn, including some from Turkey, but none from Eoumania. Wo 
have accordingly solicited from our correspondent samples of the differ- 
ent varieties of the corn of that country to add to our economic collections. 

LAURUS PROM CHINA. 

The consul-general at Shanghai has forwarded to the department a 
package of seeds of a species of Lmirm from Western China, which, we 
regret to say, were not received in a good condition, being apparently 
so much decayed as to render it doubtful whether we shall succeed 
in making them grow. These seeds were sent, through the consul-gen- 
eral, by Mr. O. Oolbaine Baber, formerly British resident of Yung Ohing, 
but now Chinese secretary of the British legation at Peking. They are 
said to grow in Western China to a height of over 100 feet, and to fur- 
nish straight balks of excellent close-grained timber from 2 to 3 feet in 
diameter, which is locallv employed in the construction of bridges and 
for the bottom- planking of river junks. The tree flourishes on hill-sides 
ftom 1,000 to 5,000 feet above the sea, the annual range of temperature 
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in such situations varving from adittlo below freezing point to some 90° 
}i-»aiir.. the climate being exceptionally damp. Rain falls on or about 
one hundred and twenty days in the year, and there is no especially dry 
season. The tree is a native of the province of S&eclmne, where the 
local name is Nammiu The timber is valuable for its durability. The 
large pillars at the Tamlis of the Mings are of this wood; and although 
they have been erected in their present positions for more than three 
hundred Years, yet they are perfectly sound. The tree is tall and straight, 
without limbs or twigs until the top is reached, when the branches form 
a hind of canopy. The bark is of a gray ashen color. 

LAURO-CERASUS AND LAUREL WATER. 

Wo have received an inquiry from a correspondent in the State of 
New York lor seeds or young plants of Primus Lauro-cerams, and for 
information as to whether the cultivation of that plant had ever been 
successfully accomplished in our northern latitudes. We have answered 
unhesitatingly that neither seeds nor plants are procurable in this 
country, and that it is very certain that the tree cannot be successfully 
cultivated in our Northern States. We had two or three plants that 
had been growing several years in the grounds of this department, 
experiencing more or less damage from cold and frost every winter, till 
at last, during the severe weather of the last winter, they were killed to 
the ground. The plant may be cultivated at the South, and indeed has 
been, but we know not to what extent. Its commercial value would be 
trifling. The watery solution of the volatile oil of the plant, called 
"laurel water," which is found among our drugs, is imported from the 
South of Europe. 

PHYLLOXERA IN SPAIN. 

The department received from Mr. Lowell, while minister to Spain, 
the information that the dreaded phylloxera had made its appearance 
in Spain, having shown itself in the neighborhood of Malaga, and being 
reported also in some parts of Catalonia. Eeferring to the destructive 
presence of the insect in France, where it reduced the acreage of land in 
vineyards by something over one- third, and where, in spite of the offer 
of large rewards, no effectual way of checking its progress has been 
discovered, Mr. Lowell remarks that it was feared that in Spain, With 
laxer habits of administration, it might prove even more disastrous. 
Mr. Lowell remarks : 

The universal depression of business is felt, perhaps, more severely in Spain than 
in any other country, and the destruction or diminution of a branch of industry so 
important as that of winemaking, would he a national calamity. Besides, the great 
exportation of the win os of Xerez, there is.another, p erhaps e von greater, of the rough 
Catalonian wines to Franco, whence, after manipulation at Bordeaux, they are dis- 
tributed to the rest of the. world as genuine products of the Bordelads. The ravages 
of the phylloxera in France and favorable changes in the tariff seemed lifeely very 
much to increase this trade, and accordingly, should the evil spread, it threatens to 
have a very serious effect on the prosperity of a country overburdened. The remedy 
thus far proposed, and, in part, adopted as most effectual, is the uprooting of a belt of 
vines, in order to isolate the infected district. But the weakness of this method lies 
in the natural temptation to conceal the existence of the evil on the part of small 
proprietors dependent on their patches of vineyard for subsistence. On every account 
atis to be hoped that Spain, whose resources would be greatly strengthened by a few 
years of regular government, may not be the victim of a misfortune which, by in- 
* creasing the . already great misery and discontent, might lead even to grave political 
consequences, 

trom M the department subse- 

quently re^^ a;eowgres% for the purpose adopt- 
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rag sueh measures as might be thought best to prevent the spread of 
the phylloxera among the vines of Spain, had been for some days in 
session at Saragossa. The congress was presided over by the minister 
of fomento, and was composed of many men well known for their scien- 
tific accomplishments and as grape-growers. It closed its labors by 
adopting resolutions to extinguish the focus {losfocos) by means of insec- 
ticides; m ease this should prove insufficient, to try the American vines : 
to form nurseries of hard and resisting vines, and distribute the vines 
among the vine-growing districts, endeavoring at the same time to 
ascertain the conditions that would best adapt them to each locality: 
to allow in the infected districts the free introduction of American vines : 
and, finally, to ask the government to reform the Jaw now in force in 
regard to protection against the disease, 

PROGRESS IN OAIiTIUGHNA. 

The department has had some correspondence with the commissioner 
of .agriculture in Carthagena, United States of Colombia, in which the 
gratifying intelligence has been communicated of something like a new 
departure in respect of agricultural industry in that country, hitherto re/ 
tarded and depressed by untoward influences, now fortunately removed* 
A department, or central bureau of agriculture has been established, 
from the officers of which this department has received and cheerfully 
responded to a request for an interchange of seeds and such information 
as may conduce to the benefit of both, countries. The president of the 
bureau, in a letter winch has been included in our correspondence, ex- 
presses sentiments of respect and very cordial sympathy towards our 
republic and its agricultural and industrial institutions. We quote a 
few remarks from his letter: 

'Colombia is a .nation favored with a varioty of climate, wiilv great navigable rivers, 
extensive forests, excellent ports in both oceans, and many oilier natural advantages* 
But it is now that she is free from many obstacles that obstructed her path, and is 
thinking seriously of agriculture, the great element on. which she can count her pros- 
perity. In this section of the country you can be a^mred that this Ls the sentiment of 
all the people ; and in following this new ivad, very naturally nothing can be more 
pleasant than establishing relations with a government that at all times lias invaria- 
bly practiced the great principle, that a public administration should never lose sight 
of production, because on that depends peace, power, and the welfare of all society. 
We are possessors of immense and unknown riches and precious articles^ not only an 
the animal, hut in the vegetable and mineral kingdoms. We can well say that the 
great part of America is unknown to science ; and it is the duty of those who care for 
the welfare of humanity to facilitate all investigations that enable the wise to pene- 
trate the secrets of nature. 

STOCK FARM IN CHINA, 

•Wo fcave received an interesting dispatch from the -United States 
consul-general at Shanghai, in relation to the establishment of a stock 
farm by the viceroy of the province of Chili in China. The consul-gen- 
eral had previously pointed out a method by which the Mongolian herds 
could be greatly enhanced in value, by the establishment of a farm at 
some convenient locality, where fine stock, horses, cattle, sheep, &c, 
could be bred. He now reports a very satisfactory interview with his 
excellency Li, the viceroy of the province of Chili, in company with a 
gentleman from the State of New York, a br eeder of blooded stock, who 
Strongly recommended the establishment of such a stock-farm as had 
been suggested. Through the active interest and influence of the vice- 
roy. Such a farm has been established by Mr. Tang King Sing, an able 
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and progressive Chinese mandarin, who being convinced of the superi- 
ority of "Western ideas, did not hesitate practically to acknowledge it. 
His farm consists of about 5,000 acres, near the Kaiping coal-mines, now 
being opened by foreign engineers under his superintendency, situated 
about80 milestothe north of Tientsin. In the promotion of this enterprise 
it is Mr. Tang King Sing's object to afford his countrymen an opportu- 
nity to become possessed of at least a portion of the science already 
attained by Western nations, in the improvement of their breeds ot 
cattle. He has already ordered from this country twelve or fourteen 
line merino sheep, for his farm, in order to test the practicability of the 
suggestions which have led to his undertaking. 

ADULTERATIONS OF FOOD. 

We have had frequent communications respecting the adulteration of 
foods, in respect of which our correspondents err in presuming that the 
remedy therefor lies with this department. Inquiries are made whether, 
if there be no more ready remedy, it is not within the power of Congress 
to pass a stringent law making it a crime to manufacture spurious arti- 
cles or to adulterate genuine ones. Admitting the subject to be one of 
great and universal interest, we have only been able to say to our cor- 
respondents, that under the present standard of commercial morality, 
nothing is safe from adulteration ; tha,t the action of the general gov- 
ernment is limited to imported articles, and chiefly to drugs; that the 
power of the government ceases with the custom-house; and that the 
general regulation of the subject is left to the several States, in most of 
which there are laws designed to remedy the evil, which, however, can 
only be done effectually by a rigid system of inspection. Merely pro- 
hibitory laws are of little value against human ingenuity and cupidity. 

MARKET PRICES OF BUTTER IN HAMBURG FOR A PERIOD OF ONE 
HUNDRED AND FORTY-FOUR YEARS. 

The department has received through Mr. Wilson, the consul of the 
United States at Hamburg, a copy of a work of curious interest, what- 
ever may be its commercial and agricultural value, being a statistical 
statement of the market prices of the better qualities of Mecklenberg 
and Holstein butter for a period of one hundred and forty-four years, 
from 1736 to 1879, compiled from original quotations of prices actually 
paid for wholesale and export. The principal outlines of this compilation 
are drawn on three beautifully executed tables, showing the market 
prices in question from quotations of the Hamburg chamber of com- 
merce, and calculated from annual average prices and from the highest 
and the lowest prices paid in each year. The tables also contain state- 
ments from reliable information received from farmers in Mecklenberg, 
as to the periods during the last twenty-two years, when cows were 
pastured or stall-fed, whereby it is definitely stated when stall-fed and 
grass butter were respectively produced. We have examined these tables 
with curious interest. The Work is a remarkable one, and must have 
cost the compiler a vast deal of patient and skillful labor. We shall 
preserve it for the observation of our agriculturists, and especially those 
engaged in the dairy business and butter trade, who, we are sure, will 
not regard it with indifference. 

SORGHUM AS A SUBSTITUTE FOR SUGAR-CANE. 

The following is an extract from a letter of Mr. James L. Lobdell, of 
West Baton Eouge, La. It will be seen that he takes rather a dis- 
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eouragiug view of the condition and prospects of the sugar-cane in- 
dustry in that portion of the State, chiefly from the adverse climatic 
influences to which it is liable, and suggests that sorghum would be a 
reliable substitute for the cane for the manufacture of sugar: 

I have the pleasure of acknowledging the receipt of a copy of your Report of the 
Department of Agriculture for the year 1879, which I greatly appreciate, and which 
I have read with much pleasure, especially that part referring to the different kinds 
of sorghum as sugar-producing plants. Being very extensively engaged myself in 
the culture of sugar-cane and the manufacture of sugar, having all the necessary 
sugar machinery, I am desirous of making an extended and careful experiment of 
sugar sorghum, and as you have exhibited so much interest in the improvement and 
the encouragement of the cultivation of sugar-producing plants, I take the liberty of 
addressing you in this interest, and will giveiyou some of the reasons why I desire to 
try effectually this experiment: 

First. On account of the great difficulty and uncertainty of saving seed from the 
sugar-cane in this State. It is liable to be injured from different extremes of the 
weather, either too cold, wet, or too dry, and often causes entire failure of crops, both 
stubble and plant. 

Secondly, The value of the seed and expense of saving it. It requires about one- 
seventh of a growing crop annually to be put down for seed in mats or windrows for 
the following crop at a heavy cost, and at the busiest time of the year, that of har- 
vesting the crop. 

Thk&lg. The great expense of planting the cane itself during the spring of the year, 
and the difficulty of replanting should the stand be bad. 

Fowrthly. The expensive cultivation of sugar-cane after it comes up. 

I am of the opinion that sorghum or any sugar producing plant that can be ground 
from the seed as a substitute for our Louisiana sngkveane, although not quite so pro- 
ductive, would be a more certain and remunerative crop ; in part on account of the 
above-mentioned reasons and many others which I will not now occupy your time in 
discussing, but will after due trial and further investigation give you my experience. 

BELGIAN LMMiaRATION. 

Mr, Wilson, United States consul at Brussels, writes to the depart- 
ment that a large number of young and robust Belgians, many of them 
farmers possessing more or less means, have applied to him for informa- 
tion concerning the agricultural lands and other resources of the United 
States, with a view to their emigration from Belgium. The department 
has, as far as practicable, supplied the desired information, by furnishing 
directions for immigrants, as to the prices and conditions of sale of pub- 
lie lands, the principal productions, the means of communication with 
markets, the classes of workmen most in demand, &c, including infor- 
mation as to the manner of proceeding to obtain title to public lands 
under the homestead and pre-emption laws. The consul states that, as 
a rule, Belgian farmers, grazers, and skilled mechanics are a sober, indus- 
trious, and thrifty class of men ; but that until quite recently few of them 
have manifested any desire to quit their country. How, however, they 
seem to have caught anew inspiration, and in very considerable num- 
bers are looking towards the United States for a wider and more remu- 
nerative field for their industry, and contemplating a large emigration 
of young, sober, and industrious men vastly superior, as the consul 
thinks, to the rank and file of those who go from other continental coun- 
tries: Meanwhile, we are told that the lives of the working people oi 
Belgium are "continual struggles for meager existence, and that nothing 
hut that spirit of patience, kindness, and fortitude which enables them 
to practice the severest economy, makes it possible for them tp subsist 
themselves and supply the necessities of their families. Contentment 
among these working people, however, a fixed principle of hying within 
their means, and a feeling of reciprocity between employers and employed, 
have made Belgium important in the agricultiiral, commercial, f^d man- 
ufacturing world. Belgium utilizes five-sixtbs of heT lands, including 
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mountains and livers. This emigration is suggestive. The question 
forced upon us is, whether it is tiny longer desirable to encourage im- 
migrants of any class to come to the United States, to. hasten the time 
■when, like Belgium, the density of our population will prove anything 
but a blessing. 

♦ 

FLUKE OR SHEEP-ROT IN ENGLAND. 

Mr. King, consul of the United States at Birmingham, has communi- 
cated to the department, through the Department of State, an account 
of the ravages committed among the flocks and herds of England by a 
parasite, well known in this country as the "fluke 77 (Fasoiola nepotim), 
occasioning the disease commonly called the sheep-rot, and has for- 
warded to the department a very fine specimen of the parasite, mounted 
for use in a microscope, which has been -deposited in our economic mu- 
seum. This is a well-known disease, and few sheep-growing countries 
have escaped it. It does not usually become general, however, unless 
in seasons of continued wet or in badly drained pasture lands. Mr, 
King states that he has endeavored to procure fresh facts and figures 
upon the subject, but that his endeavors have been almost without re- 
sult. r J?he disease not being contagious within the meaning of the act 
of Parliament, no information has been collected and no official returns 
made, and the facts are said to be studiously concealed by the farmers. 
The epidemic in England appears, from the statements of Mr. King, to 
have continued longer than any previously recorded, owing, probably, 
to the fact that the past two summers have been so uncommonly wet. 
It began in the autumn of 1869 and ha.s continued to the present time; 
it has spread over all of England and Ireland, but Scotland is believed 
to have escaped ; i t has increased in violence in the midland and south- 
western counties of England, where, Mr. King thinks, if the farming 
had been better and the drainage more thorough, the disease would 
have been less fatal. In the midland counties the number of sheep at 
midsummer, 1879, was 4,486,990, and in the following spring the esti- 
mated loss was 1,237,000. In 1874 the official statistics gave the numbei 
of sheep and lambs at midsummer in England to be 34/751,554 j in 1879 
at midsummer the number was 32,237,598 ; in 1880, at the same period, 
the number was 30,239,620. This decrease was chiefly, if not wholly, 
due to the sheep-rot. 

The same result is shown by the figures regarding the crop of wool 
gathered in England, In 1879 it was 153,000,000 pounds, and in 1880 it 
had diminished to 149,000,000 pounds. The ravages of the disease still 
continued at the last dates, and the pastures, formerly so populous, 
were comparatively deserted. The recurrence of a summer resembling 
that" of "1879 and 1880, it was apprehended, would occasion such suffer- 
ing, bankruptcy, and poverty in the agricultural districts as England 
has rarely if ever experienced, crops herds having aS suf- 

fered; and there is no excess of one to smooth down the loss in another, 
nor is there any surplus left to keep the farmers going until the coming 
of better times. 

PLASTERING OF WINE. 

The department has been advised by the French minister of agricu% 
ure and commerce that the ministerial departments of France %om. 
taken up in earnest the subject of plastering wines, and that meaaures 
have been instituted to check or limit the pernicious practice* j|tec a 
tlmmvig^ of the .subject, an advisory committee (m h^^fene, 
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appointed by the French Government, has given the following opinion 
of the plastering of wine in relation to public health : 

The absolute immunity which has hitherto boon enjoyed in France by plastered 
wines should no longer be officially allowed. The presence of sulphate of potash in 
wines offered for sale, whether it is due to the plastering of the must, to the direct 
mixing of piaster or sulphuric acid with the wine, or to the dilution of unplastered 
wine, should no longer be tolerated, save so far as to allow a maximum of two grams 
per liter. 

This opinion having been approved by the minister of commerce, 
measures have been taken to prevent the sale in France of French or 
foreign wines containing a quantity of sulphate of potash in excess of 
the limit above prescribed. The new men-sure is to take etfect in the 
month of August next. The French minister of agriculture deems it a 
matter of importance that foreign merchants should be informed in due 
time of the new condition to which the sale of wines from all countries 
is hereafter to be subjected in France, and likewise that parties inter- 
ested in such matters in foreign countries should know what a careful 
study has been made iu France of this question of the plastering of wines, 
and "that the new measure has been adopted with a view to furnishing 
every guaranty of the wholesomeness of French wines. 

BONUSES FOR AGRICULTURAL INVENTIONS AND IMPROVEMENTS. 

The department is frequently appealed to by correspondents in vari- 
ous portions of the country, tor pecuniary assistance, in the way of 
rewards, bonuses, or prizes, for alleged inventions, discoveries, and im- 
provements in agricultural science, labor-saving applications, methods 
of culture, and general economy in farming industry. We are obliged 
to return negative answers to all such applications, and take occasion 
here to repeat, for general information, that pecuniary assistance in any 
form is beyond the province as well as the means of the department. 
We have no authority, under any circumstances, to make such grants as 
are referred to. The* appropriations for the conduct of the department 
are definite, and for specific and limited objects, and cannot legally be 
diverted to any other than the expressed purposes. 

BEET-ROOT SUGAR INDUSTRY. 

The department is indebted toE. H. Dyer, esq., superintendent of the 
Standard Sugar Manufacturing Company, of Alvarado, Oak, for the fol- 
lowing interesting and valuable letter on the subject of the beet-root 
sugar industry of this country: 

Your several eonmnmicationsin regnrtttol>ee^ 
ceived. I am verv glad that you manifest so much interest m.^iH»iiuii»to» ot tooe*^ 
root Saax and thank vou for your kind offer to give your valuable aut ui iurthenng the 
Sgar IK t? of California. * Prompted by the kindly interest you take 
of thiihiwinesa and knowing the powerful influence you can bring to its aid, I take 
the 1 bertv to ibrw ara to y<m some of my views in rogard to vvhat.dtonl4.bo doneau 
•'^tofiw thl bushLss on a substantial basis, and also koiuo of ^xrnm^f^ 
^rtllm™ in tL comitry iu the past, and what we may reasonably expect may 

H; ^Sut&^ttM&S uuw yeS for the beet-root sugar industry to be 
Ef&edon TC scale and paving basis hero, unless Congress gives it encouragement 



the present 
aotbad. an- 



'*X a iirl rSS7tff recently built, and have 
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doned, leaving the future success of the business in great uncertainty* It is also well 
known that about the only class of sugar-makers that; come to this country, with a very 
:fcw exceptions, are Germans, and they, as a general rule, come here because they have 
not sufficient ability to succeed in their own country. They come here and hold out 
false inducements, and make erroneous statements in regard to the business, either 
through ignorance or design, in order to get employment, regardless of the interests of 
those they induce to risk their capital in these enterprises. It is not an easy matter 
to induce a good sugar-maker to leave steady employment in his own country and come 
to a country where another language is spoken, different habits prevail, and the busi- 
ness an experiment. As a matter of fact none of that class will come here unless a 
very large salary is guaranteed them— so large that very few would care to take the 
risk of paying it— in order to invest in a business that they know so little about. 

Then, again, live years' experience in this business has taught me that much of the 
German machinery is not adapted to the manufacture of beet-root sugar in the United 
States, where labor is so high, It is not gotten up with a view to saving labor, nor 
with any proper regard to cost, neither are their factories arranged nor their business 
conducted with a view to economy in this particular. On the contrary, it appears 
that the more people required to run their factories the better they are suited. They 
seem to know but very little about economizing labor. 

Now, under these circumstances, should it be a cause of wonder that this business 
lias failed to be remunerative here ? Should we be surprised when capitalists hesitate 
to invest in a business that, so far as they know, has proved a failure in every instance 
in this country ? Yet, in the face of these disasters, I am informed that there are 
parties contemplating building several factories in different sections of the United 
States. There appears to be at this time great interest taken in the matter in all 
parts of the country, and considerable excitement. When we take into consideration 
the amount of sugar annually imported, this should not surprise us in the least, and the 
question naturally arises in the mind of every intelligent person that gives the subject 
any thought, Why do we import nearly $106,000,000 worth of sugar annually, when 
we have a soil and climate as well adapted to the production of beet-root sugar as any 
of these countries that are exporters of it? Taking this view of the matter, which on 
its face is a reasonable one, many factories, no doubts will be built in this country in 
the next few years, and I am quite sure that many of them will be failures financially, 
and the consequence will be, in many instances, that the business will be abandoned 
in disgust, Capitalists, believing that there is no money in it, not understanding 
fully the causes that lead to failure, and not caring to risk more money to find out, 
will be only desirous of getting out of the business as easily as possible. 

But should Congress offer a liberal bounty on all sugar manufactured from raw 
material produced in the United States for the next five or perhaps ten years, the case 
would be quite different. Capital would call to its aid the best mechanical talent of 
the country. Factories in foreign countries would be visited by practical American 
mechanics and engineers ; modifications would be made in machinery, and in the gen- 
eral arrangement of everything connected with the business ; American ideas would 
prevail, which would gjive the business such an impetus as would in a few years 
astonish ourselves, and in less than ten years we would be exporting sugar instead of 
importing it. For the few thousand dollars paid by our government to encourage 
the production of sugar within its own limits, it would receive as many millipns in a 
very few years. It would be not only the millions of dollars paid to the sugar planters 
and manufacturers of foreign nations that would be saved, but the cultivation of the 
beet for sugar would increase tenfold the amount of other products in the same 
locality. Herds of fat cattle, extensive dairies, and abundant crops of all kinds would 
be the sure result* 

My statement may appear a little inconsistent, that the only way to make this 
business a success in this country is by bounty. The point I desire to make is, that 
by giving a bounty the business by its aid will attain the necessary proportions to 
stop the annual importation of such enormous quantities of sugar in much less time 
than ffc otherwise would, thus saving millions of dollars to the country many years 
sooner than it would if left to struggle alone and unaided. That the business will 
eventually succeed, even if no bounty is paid, I have not the slightest doubt ; but it 
will be affcer many years of struggles, disappointments, losses, discouragements, and 
failures. 

Another of the great disadvantages we labor under is that we have to depend 
entirely on foreigners for our skilled labor, and, as a general rule, they are disinclined 
to instruct others. It is very necessary that Americans should learn this business, 
but in consequence of the present uncertainty of its success in this country, and the 
difficulty of getting the necessary instruction on the subject, very few can be found 
that care to go to the expense and trouble of learning it. . But if the success of the 
business *#as assured, which would be the case if a liberal bounty were paid by our 
government, there would be no lack of intelligent and enterprising young men who 
yt&ty&'^iiify themselves to conduct this business, and, as f believe, wotudleave the 



"old fogies ?? of Europe so far behind in a few years that they would open their eves 
in amazemen t . 

So far as my knowledge extends, no factories have been built in this country that 
could be worked economically. The reason of this is obvious, Sugar-inakers are not; 
necessarily millwrights any more than shipmasters are shipwrights. But in tliis 
country, in the absence of millwrights that nnderstand building sugar factories, we 
are obliged to rely upon the sugar-makers to superintend the construction of the 
works, and, however skilled they may be in their particular vocation, very tew of 
them possess the requisite knowledge to construct in a proper manner a beet-sugar 
factory. 

I am a pioneer in the beet-sugar business on the Pacific coast. I invested largely 
in the business ten years ago, and continued for four years with others trying to place 
the business on a paying basis, but failed to do so after incurring a heavy annual 
loss- In February, 1879, a company was formed and incorporated, in which I have 
an interest, to give the business another trial. Wo bought the machinery of an 
abandoned factory for a trifling amount, added to it all the latest improvements, con- 
tracted for an abundant supply of beets for $4 a ton; were fortunate in getting a 
good sugar-maker, after suffering loss in consequence of an incompetent one, and aro 
nearly through our first campaign. We will probably not have to assess the stock- 
holders at the end of the campaign, which has heretofore always been the case. Yet 
under all of these favorable circumstances, a very inadequate dividend will be paid, 
when the risky character of the business is taken into consideration. 

I do not desire to discourage any one from taking hold of tbis business, as it must 
and will be a great success in this country, as all the elements of success are here; 
but I want all who contemplate investing in this laudable and interesting enterprise 
to understand some of the difficulties they will have to encounter, so that, if possible, 
some of them may be avoided. We expect to do better in the future, and I have no 
doubt we will, as we are daily gaining in the necessary experience. We are making 
as good sugar as can be made in any country, or from any product, and it meets with 
a ready sale. Our molasses is unfit for domestic use, and therefore a complete loss. 
Congress should allow this product to be manufactured into alcohol, which is tho 
only way it can be utilized and be exempt from paying any revenue tax. In conse- 
quence of this tax we can make no use of it whatever, but are obliged to let it run 
to waste. I presume there is no one but will admit that it is wrong to be obliged to 
waste so much valuable material. In Europe the molasses is all distilled into alcohol, 
and is an important item, of income. Another great disadvantage we labor under in 
this country is, that we have no thorough work in the English language on the man- 
ufacture of beet-root sugar. I have seen several works on the cultivation of tho 
sugar-beet, but they practically amount to but little, as rules that apply to some sec- 
tions of the country would not do at all in other localities. But a work in tho 
English language, containing accurate drawings of all the machinery used in tho 
manufacture of beet-root sugar, including all the latest improvements, also full in- 
structions in regard to the manufacturing of it, describing in detail the chemical 
treatment and changes during its whole process of manufacture, or, in other words, 
a complete work on the subject, containing all that would be requisite for a person of 
ordinary intelligence and with the necessary amount of practical knowledge to thor- 
oughly understand and conduct the business, is what is needed. The sale of such a 
work would be so limited is probably the reason that it bas not been published. 

I have endeavored to set forth in as brief a manner as possible some of the difficul- 
ties already encountered and liable to be met with in the future m establisliiug thm 
industry in the United States, and indulge the hope that you may agree with me 
with regard to most of these statements, and may loud your valuable aid that tho 
experiment may be brought to a successful issue, 



DEPARTMENT OF AGRICULTURE IN JAPAN. 

A communication from Mr. Bingham, minister of the United States at 
Tokio, Japan, conveys to us the interesting intelligence that a depart- 
ment of agricultoe and commerce lias been established by ^govern- 
ment of that empire. The imperial proclamation to that effect is a 
remarkable, if not commendable, specimen ot o&cial brevity* We copy 
it entire, as follows 

Proclamation is hereby made that a department of agriculture and commercial af 
fairs has been established, SANJO SANEYOSHI, 

Prime Minister. 
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PRODUCTIONS OF BERMUDA. 

We are indebted to Charles M. Allen, esq., United States consul at 
Hamilton, Bermuda, for the following interesting letter on the subject 
of the productions of the Bermudas, or Somers Islands : 

The Bermudas or Soiners Islands, lying in latitude 32° 15' north, longitude 64° 52' 
west, consist of some fifteen islands partially susceptible of cultivation, and some two 
or three hundred smaller ones, many of which are little more than detached rocks, the 
whole having an area of about 12,000 acres, with little level surface, the whole sur- 
face of the country being broken by ranges of hills and detached hills, which are 
mostly covered by a small growth of cedar and sage-bushes, with the underlying rock 
near the surface or cropping out. 

The whole sub-strata consists of a soft lime rock which appears to have been formed 
mostly by the high winds carrying the sand thrown up by the action of the waters, into 
the interior, where in the course of centuries it has become solidified and forms a 
soft stone which is used for building purposes, and can be easily cut with a saw. 

Almost the entire products of the islands consist of Irish potatoes, onions, and toma- 
toes. In the year 1844 there were exported 261,062 pounds of arrow-root, valued at £10,- 
974, while during the same year the entire exports, exclusive of arrow-root, amounted 
to but £2,943. In 1850 the value of arrow-root exported had fallen oif to £3,536, and 
at the present time has almost ceased to be an article of merchandise. In 1876 the in- 
voiced value of arrow-root shipped to the United States was but £75. In the year 
1850 there were exported from this colony, mostly to the West ladies and Bemerara, 
in value, potatoes, £1,671 ; onions, £1,820. In 1855 there were exported, onions, 81S r 
330 pounds; 7,715 boxes of tomatoes of about seven quarts each, and 23,840 pounds of 
potatoes, the larger portion being sent to a southern market. In the year 1861 there 
were exported 824,943 pounds onions, 45,675 boxes tomatoes, and 24,252 pounds potatoes, 
15,875 of which were sent to the United States, also nearly the entire export of toma- 
toes, and a large, share of the onions. 

From the year 1861 to 1867 the products of the colony showed no perceptible increase, 
owing principally to the diversion of labor from agriculture to the interest of blockade 
running, and after the close of the war to the unwillingness of laborers to return to 
agricultural pursuits at anything Hke former wages. 

The exports of 1870 were 5,433,000 pounds onions; 45,675 boxes tomatoes, and 10,127 
pounds of potatoes. Total value, £ 34,943. About this time the colony entered into a 
contract with Wm. H. Webb, of New York, for steam communication between the 
ports of Hamilton and New York, once in three weeks, the colony paying a subsidy 
of £5,000 annually. Before steam communication the planters had to ship in sailing 
vessels which often made long passages, and their produce was liable to great deteri- 
oration, and not infrequently was landed in New York in a worthless condition. 

From 1870 to the present time the agricultural products of the country have been 
increasing until most of the land worth cultivating has been utilized, there being only 
about one-eighth of the whole area (or 1,500 acres) that can be used for the growth of 
vegetables; that lying in detached pieces in the valleys or in sheltered places, and not 
often more than one or two acres in a piece. The land is largely owned by small 
planters, who use every rod they can. The hills, which comprise the greater part of 
the area of the islands, have not sufficient soil, and being exposed to the high "winds 
of the winter months, cannot be cultivated. They are mostly covered with a short, 
brittle grass, which, stands the summer droughts, and are useful for timber and p&s* 
turage. 

The invoiced value of vegetables shipped to the United States alone from Bermuda 
during the first six months of this year (1877), which includes all the shipping season, 
amounts to £67,000, and as they found a good market, the returns cannot fall much, 
if any, short of $450,000, Several cargoes were shipped to the West Indies and Dem- 
arara. No seed is grown here. The onion seed is all imported from Madeira andTen- 
eriffe, tjie latter place principally, as it produces a milder and earlier onion. The seed 
is sown in beds in October and November, and transplanted to the field in December 
and January, and set about 6 inches apart. A large portion of the ground is prepared 
with the spade. Among the larger planters, however, the plow is mostly used at 
present, although a few years ago it was almost unknown, and many are now to be 
found who thii)k it injures the ground. 

An acre planted in^nions under favorable circumstances will produce 500 boxes, of 
♦ 50 pounds neb each, which usually return the producer from $1 to $2 per box, though 
the New York market, to which most of the produce is sent, is extremelv variable. The 
onions in the field are usually weeded by hand once or twice during the season. The 
cost of growing and preparing for market, exclusive of land rent and boxes, will not, 
as $ rufe^e^eed 3*. ner 100 pounds. 

Hie soil in the valleys is mostly dark red, and produces well the first year without 
ioanure, but soon becomes exhausted unless fertilizers are applied at every crop; Sta- 
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ble manure is generally used, "but cannot be obtained in sufficient quantities. Guano 
is not used to a great extent, as it is believed to injure the soil for the following year. 
Fish guano and various other fertilizers are imported from the United States, but, as 
they are expensive, they are avoided when possible. 

One of the greatest drawbacks to the thorough cultivation of the soil is the want of 
good laborers. Several importations of laborers from Sweden have been made at the 
expense of the colonial government. They have usually wine under contract to 
remain two years, but the experiment has not proved a success* a large portion having 
become dissatisfied and gone away without fulfilling their contract, and leaving the 
planters to depend upon colored laborers. The latter, as a rule, do not like steady 
work, particularly agricultural; and, although they are comparatively poor, they 
prefer to obtain a livelihood by fishing and other means than by steady work. The 
price of day labor in the soil is about *k sterling per day, without board, or £20 per 
year, with board. The planting for market is wholly dono in the winter months. 
Potatoes are cut, leaving one eye in each piece, and are planted in January in drills, 18 
inches apart, with seed about 5 inches apart in the drills. Kighty barrels to the acre 
is a good yield, or ten to one, though sometimes fourteen or fifteen to one is obtained. 
The blight, or potato disease, often greatly injures the crop. Formerly the Western 
IJed was planted, but of late years the Garnet has taken its place, as they are lesg 
liable to disease. The Early Rose and some Bermuda seed are planted in the months 
of September and October for an early crop, but the yield is small, not averaging 
more than four to one. They are out of the ground in time for tbs& principal crop in 
January. 

Sweet potatoes are grown during the summer months for home consumption, and 
are an important article of food for the inhabitants, but the quality being inferior to 
the American ones they are never exported. Vegetables for hoing* consumption are 
but little cultivated, audit is rarely one will find other vegetables ow. a Bermuda table 
than onions, potatoes, and tomatoes in their season. Insects are vdfcy troublesome to 
most garden vegetables, and there is more profit in using the land for the principal 
crops. Most of the tropical fruits grow here, but are not to be had in abundance. Of 
late years the orange crop has failed from the effects of an insect. The trees are mostly 
dead, and it is seldom any native oranges can be found in the market . Bananas are 
more plentiful than any other fruit, are of a superior quality, and arc nearly all con- 
sumed here. . 

Land is worth about £35 an acre on an average, but good planting lafcd is worth 
£200 to £300 per acre, and is rarely in the market. 



TREATMENT OF COTTON SEED WITH SULPHURIC ACID. 



A recent suggestion was made by the microscopic of this department 
that by treating cotton seed with a preparation of sulphuric add the 
removal of the fiber might be accomplished without injury to the germ, 
and thus adapt the seed to more convenient, economical, and eflfeetual 
planting. The discovery of what, if it. prove ultimately successful, will be 
of great advantage in the production of the staple, has led to several 
inquiries from cotton planters for a description of the process employed 
Lw the microscopist under whose investigations and practical experi- 
ments the discovery lias been made- In answer to these several in- 
quiries we have forwarded to our correspondents a brief statement by 
the microscopist, as follows : 

To one pound of cotton seed add about two ounces of strong sulphuric acid of coij- 
ntfttae? mix J? the mass intimately with a stick. Should the mass appear wet ^ 
seed should hi added. The acid should be dried up by the ™*f*™^Wt*£ gg 
every seed is made moist with acid. In a few minutes the lint will bo eouvertecVxu^ 
i ?**hW which is unite soluble in water. Wash the seed now m a clear solution of 

and worthless seeds will float to the surface, wMe the^ 
to the bottom 

sound ones should be washed in pure water, the washings be ngwd ioi ftjg^g 
purposes. About one-sixth of water may, in the outset, be 

acid The bbiect in using strong acid *s to remove the but more quickly. Wnen 
i ismVS acid the mixture t ^ fijK 

should be allowed to cool before adding the cotton seed. J*«?^l^*l 8n o? 

oigkt months after treatment have grown well. 
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The following letter from an intelligent planter in North Caroling to 
whom an opportunity was afforded of testing the efficacy of the process, 
exhibits very satisfactory results, if it may not be regarded as conclusive 
as to value of the discovery in question: 

Hertford, N. C, May 27, 1881. 

Dba u Sir : I send results of cotton seed treated with sulphuric acid, as per instruc- 
tions famished by the inioroscopist of your department. Planted seed, treated with 
the acid, by side of those unprepared May 13, ground very dry and no rain since, ^ May 
21 those prepared were up to a stand, while the others not one in ten up and will not 
come until it rains. Some of the advantages of the prepared seed are : 

1st. A saving of at least one-third of the seed, 

2d. The more even distribution of the seed in planting; and the fewer seed and more 
even distribution the less trouble in thinning out. 

3rd, Less bulk in handling, and time saved in filling planter, &c. 

4th. In planting by hand they can be put just as you want them, while the others 
stick together. 

5th. Thev can be planted with any ordinary corn-planter. 
' But the great advantage is the quick germination in dry weather. There has been 
great loss in this section for several years from failure to get the seed up in time. We 
have had rains in April to bring up the seed early planted, but none in May ; and the 
cotton frequently not up till June. Such is the case now. 

Formerly May was a wet month, but of late years the reverse. May it not be at- 
tributable to the fact that formerly there was more small grain and pasturage, and 
fallowing and later planting, and but little radiation of heat from the surface of the 
land, while now iihe lands are bare of vegetation at this season, and such great radi- 
ation of heat as to disperse instead of condensing the clouds, and that we may look 
o$t for a dry Majr hereafter. If so, your discovery is very valuable. 

I have waived the consideration of the quicker germination with favorable seasons, 
as every farmer knows that tfie sooner it is up so much it has the start of the grass. 
Very resrpectfuJJy, your obedient servant, 

K» B, COX. 

Hon. W. G. Le Due, 

Commissioner- 

COFFEE IN FLORIDA. 

It is fctoown that coffee has been produced in Manatee county in 
Florida, samples of which are exhibited in the museum of the depart- 
ment. The seed thus brought to a bearing state was obtained from 
Oardova, Mexico, five or six years ag6, and the result obtained, 
thi?ot*gh careful culture, by Mrs. Julia Atzroth, of Togarfcyville, Man- 
atee county, Florida. From our correspondence on the subject we 
have learned that the two trees from which the coffee in question was 
gathered were planted in 1875, and that in four years they were full of 
berries of different sizes, some ripe, and others half grown, and others 
still in the bud. Mrs. Atzroth, under date of September 22, 1879, writes 
tjbat— 

One of the trees is 6 feet high, has eighty branches, and measures 16 feet around 
tfio tips of the lower branches, and 3 inches* around the trunk, the berries J tanging in 
Clusters of five and six, from to 2 inches apart, the leaves being of a beautiful gloasy 
green* 

Mrs. Atzroth has other young trees, not yet in bearing, planted among 
banana trees for protection from cold and wind. She protests me trees 
still further, in winter, by sticking pine tops around them. She resides 
on the south side of the Manatee River, three miles from iti mouth, 
where frosts seldom occur and where the water is salt, producing con- 
siderable warmth in winter. 

At a subsequent date, February, 1880, Mrs. Atzroth writes that the 
two large trees above mentioned are in full blossom and promise an 
abundant crop, and that her three-year-old trees are also in bloom and 
full of buds. A recent letter from Mrs. Atzroth informs us that she con- 
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tinues and is extending the cultivation of coffee with success. She has 
raised a good many plants from her own seed and has quite a number 
of plants which she has received from this department, all in a flourish- 
ing condition and promising very satisfactory results. Experts who 
have been familiar with coffee culture in Mexico and India have exam- 
ined her embryo plantation and pronounced it a success. The yield of 
her bearing trees is quite large and, with further experience of culture, 
she is of opinion it may be considerably increased, She expects a fair 
crop from trees the plants of which were sent her from this department 
two and a half years ago. Although the last winter was exceptionally 
severe, Mrs. Atzroth remarks that her coffee trees have remained alto- 
gether uninjured. On the whole, she expresses entire confidence of the 
final success of the experiment of coffee growth in Florida. 

CULTURE AND MANUFACTURE OP TEA. 

"The efforts which the department has inaugurated for the culti vation 
of the tea-plant and the manufacture of tea in this country have led to 
a voluminous correspondence with persons in different parts of the coun- 
try, and to a universal expression of interest in the enterprise and of 
confidence in its ultimate success. We subjoin a few extracts from this 
correspondence, and likewise a report upon the experimental tea-farm 
established by the department in South Carolina : 

Dear Sir: I send you the proceeds of our second leaf-picking, l>y express, to-day. 
We have had quite a satisfactory gathering on this occasion, and it would have been 
even more so had I been able to have come down earlier and picked off the leaves at 
the proper time. They had got out rather far and were consequently hardish. It is 
all wo can do to take them off fast enough. We have been obliged to tear off and 
throw away quantities of overgrown leaves. The plants under shade continue to give 
the highest yield, but all those we have mulched are not far behind. The mulched 
plants probably give most shoots, but tho sun hardens them quicker than tho shade, 
fused four different kinds of manure, but cannot say I see much difference in either 
quantity or quality of leaf. I don't mean to say the plants are not yielding better tor 
being manured, but, so far, ono manure seems to be as good as another. Ike oil-cake 
hm filled about a dozen five-year-old plants, having been applied too freely and too 
near the stems. , , „ 

All our transplants of last November, both small and great, have come on very well, 
but the seed I put down in November has astonished mo beyond anything I could 
have expected to see; our transplanting of the present spring is not doing so, well. 

Our laW continues to give every satisfaction, particularly the leaf-pickers, who arc 
now gathering about double the quantity of leaves they did last year. They are get- 
ting into the way of it much, better, 

I have not been able- to give you the pure Japanese brand for want ^^Si^J 

^u^rji~ U„± 1? nftm-uian^l MHy +,li*>«ft Y*ftw k nds, VOIl fit-ill deSll'0 til C 1U I Will get 



formula of eastern tea manufacture does not hold good ^^f^^^nnff 
were two- points I kept steadily in view, viz., strength and the feasibility of manufaot- 
nX^Eerv. There is no use preparing KlgU flavored fancy m^^lw 
w <Sn ne^Sufaeturo to a. profit As tho dealers will .see at a glance, these are 
SKiSSire madaWi coarser- leaves than ^^^f ^^ 
tZi" Yhaye P Mmed to develop strength on this oceaW 

pearanee. The complaint of the last muster was want ot. strength. '^^l^^R. 
yo£ oa f rit store, I can easily Md flavor and fragrance, My objection ^/^S^ 
«SEf green tea has been the expense, seeing it could not bo done by 
tS^SSS make 

nmW thn i itnnw^Kion that srroen teas could only be made by nana, ana Wtaw.w 
S^fi^Sw^ |ny ot^me«^^ to the mg^S^J&iSSS^ 
hesitation in savin* that I can manufacture better green and Oolong teas W^f^l 

la rnv e-cneriments here. I have Bent you a small quantity Gt bJA©|.toa jujre w 
KS5 Juor between the diiferent aseortmentg. I toed ■ to#m> : flur sample 
aSttte with the aroma from myrtle, but it is scarcely perceptible. 'These teas are, a* 

40A 
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you will see, altogether different from anything I have heretofore sent yon. They 
Will, I trust, please the trade somewhat better than the black fermented kinds, J 
hope to Bend you a sample of tea made from the Indian plant as soon as I get back to 
Sunnuorvilic* The demand for seed and plants is growing extraordinarily. 
I am, yours, very respectfully, 

J. JACKSON. 

Han. W. G. Dtjc, 

Commissioner of Agriculture. 

Department of Agriculture, Washington, June IS, 188 , 
Gkntlbmhsn : I forward you another muster from second picking of this year's tea, 
which I will thank you to submit to the judgment of Messrs. Beebe, Montgomery, and 
others to whom were submitted the samples of black teas which were made from the 
first picking of this year's leaves. You will notice that Mr. Jackson has made these 
teas in accordance with the suggestions of yourselves and the other gentlemen who 
were pleased to examine and advise as to the other samples submitted to them. You 
will observe in the letter of Mr. Jackson, a copy of which is herewith forwarded for 
your notice, that he sends live distinct classes, and wishes to know from the dealers 
if any or all of them indicate progress in the right direction to meet the American 
market. 

As this is the last time, as Commissioner of Agriculture, I will have occasion or oppor- 
tunity to submit any samples of American-grown teas for your judgment and for my 
information, I desire to thank you and, through you, the other gentlemen connected 
with the tea trade in New York city, who have, on several occasions, kindly favored 
me with their examination and opinions of the various sample teas, much to my en- 
couragement in this attempt to establish a new agricultural industry by which many 
millions annually will he gained by our country. 

Of the permanent establishment of tea-growing, a very profitable agricultural em- 
ployment in the United States, I think there can no longer be a reasonable doubt. 
Again thanking you all for your hospitality in opening your offices for my use and 
granting me every facility, 

I am, respectfully, your obliged servant, 

w. a LE DUC, 
Commissions? of Agriculture. 

A. A. Low & Brothers, 

97 Wall street, New. York. 

New York, June 22, 1880. 

Dear Sir: We beg now to give you the joint opinion of Messrs. Beebe&Bro., Messrs. 
J. J. R. Montgomery & Co., and ourselves as to the respective merits and demerits of 
the various samples of Mr. Jackson's last experiments with American-grown tea 
placed before us by your good self for examination. ^ J 

The sample ia bottle made into gunpowder tea makes a light liquor and has genuine 
green-tea flavor, but lacks strength, or rather it needs more firing to give it a richer 
flavor and add apparent strength. 

Sample A makes a light liquor and has a fair amount of strength; it resembles in 
leaf and flavor fine u Orange Pekoe." This description of tea, which possesses good 
drinking qualities, is not likely to be popular with the mass of consumers. 

Sample B made into Young Hyson shape, has fair strength, makes a light liquor, and 
has a flavor resembling China Moynne greens. With this sample, as with the sample 
made in gunpowder, a little more firing will improve the flavor and add apparent 
strength. 

Sample C makes the same light infusion as the others and lacks strength, but will 
sell as an ordinary grade of green tea; more firing will'improve it. 
Sample I) is undesirable in make and quality. 
Sample E not likely to suit popular taste. 

These teas, as a whole, are a rast improvement on anything we have yet seen of 
American growth. If they can be produced in quantity with quality equal to the 
samples shown us, we have no doubt that when presented to the public they will meet 
with ready sale. - 

We are, dear sir, very truly yours, 

TT ' T • A. A. LOW & BROTHERS. 

Hon, W. Cr. Le BuCj 

Wmkirtgton } D, C. 

New York, May 14, 1881. 
]^f Al \ St** : 1 anrirt receipt of your favor of the 12th instant, together with a eopv 
of Mr, Woodward Barnwell's letter and sample of "pure tea" raised by him near Sa- 
y*m3&h, Ga.,vpd fcote Mr. Barnwell's inquiry as to the merit of the tea. / 

I have carefMly examined his sample of tea, which, in its puritv, fineness, and deli- 
cacy; of mf f certainly indicates it to be the product of a fine quality of the tfea- plant. 
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The appearance of the cured leaf is handsome and resembles a " black leaf Pekoe 9 
— one of the so-nained black teas — giving a elear and delicate infusion, so much so as 
to appear to be wanting in strength, which deficiency I do not judge to be inherent 
in the plant, but probably the eftect of insufficient firing. 

While the result of Mr. Barnwell's labor has been to produce so good a black lea, 
which under the names of " Congou," " Souchong " or " Pekoe" forms so small a part 
of the whole consumption of tea in the United States, I would suggest the experiment 
be tried for making "Oolong" or " Japan" tea, for which the leaf of his plants appear 
to be well adapted. 

For Oolong tea less fermentation of the leaf is required than for the Congou, &c., 
and for the Japan little or no fermentation is necessary. The leaf, in both of these 
forms, requires more firing than Mr. Barnwell's seems to have had. 

In Japan the time given to tiring the colored leaf is sixty to seveuty minutes, and 
some less time to "basket fired" style, which is the leaf prepared without coloring. 
Very respectfully, 

H. B. WATSON. 

William G. Le Ddc, Esq., • 
Commissioner of Agriculture. 

p.S, — While it is somewhat a matter of fancy as to the value of Mr. Barnwell's 
specimen of tea, I estimate the value nominally at about 30 cents per pouud. 

New York, May 14, 1881. 

Dear Sin: Your favor of the 12th instant, with sample of tea produced by Wood- 
ward and Barnwell, together with copy of their letter, reached ns yesterday. We 
have carefully examined the sample of tea, and find it decidedly superior both. in leaf 
and flavor in the cup to the specimens submitted to us last week. It is not remark- 
able for strength, but the infusion is delicate and decidedly more palatable and better 
adapted to the taste of American drinkers. If imported from India or China, it would 
be classed "fine black-leaf Pekoe." 

The leaf as to shape and color is very attractive. Nevertheless, tea prepared in this 
way cannot, without great change in the taste of our people, find any considerable 
demand for consumption. The writer thinks, however, that leaf of this character 
can readily be made to resemble tea known as Oolong by a little less termeutatiou and 
increased firing. The former would leave it in such condition that when drawn the 
leaf would be green and the infusion light, and the latter would likely cure any tend- 
ency to raw or grassy flavor, and together make a tea that would look and taste like 
Oolong. The firing needs to be*done with great care to avoid scorching the leaf, 
which, when drawn, gives the tea a burnt or malty flavor in the cup. 

The same leaf entirely unfermented in all probability would, if thoroughly fired, 
make a tea resembling ''natural leaf Japan," which is sufficiently popular to absorb 
the American production for years to come. 

If leaf like the sample sent can be produced in quantity, we see no reason to doubt 
that tea can be made from it which will compete successfully with the Japau product, 
provided the cost can be brought within proper limits. The expense of manufactur- 
ing it as "natural leaf " must be reduced considerably by avoiding preparation for 
fermentation ; hence it seems to us that the producers would do well to direct tbi ir 
farther efforts to making an article of the kind last referred to rather than Oolong. 

We think the sample submitted by Woodward ami Barnwell can safely be valued it I 
or more than 35 cents, but its sale would bo quite limited. Thanking you for the 
privilege of tasting and viewing this specimen of American ten, we remain, 

V«.yr»iM ! ctf«lly ( yo« re , «KKI»K * HKOTIIKU. 

William* G. Le Due, Esq., 

Commissioner of Agriculture. 

Nkw Yokk, May M, l*w!. 

Peak Sir: The sample of tea sent you by Mr. Barnwell shows flu *aiii«' general 
characteristics of leaf and liquor as those grown and prepared by Mr. Jackson, lie 
has made an error in this, however, that the tea should have been prepared either as 
a Congou or as an Oolong: as it is, it resembles neither thoroughly, in it» pre*ent 
state, although most like a Congou or Assam Souchong, it still is not unlike an Oolong 
in many of its characteristics. , , „ . , Al 

We should judge the leaf had not fermented long enough before firing, and the 
firing had been insufficient, also, to give to the leaf its best flavor. 

In leaf it resembles the Oolongs from the Foochow district of Chiua, and had it 
been fired green would, we think, have resembled them in liquor alao. 

We have again examined the samples you put before us of teas grown in the shade 
and those grown in the sun, and it is our opinion that sun-grown plants produce the 
strongest and most desirable leaf. 
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ByE. Lkwjss StCrtevastt, M. D., Wanshakum Farm, South Framingham, Mass. 



Perhaps it is safe to say there is no farm in America which can pre- 
sent so much that is novel and useful to the observer as Deerfoot Farm, 
Southborough, Mass., the property of Mr. Edward Burnett. It is not 
amateur farming that is to be seen here, but real "fancy" farming, the 
use of intensive conditions, the employment of abundance of labor, and 
the availing i>ractically of every new idea adapted to the conditions 
that promise improved profits. 

This farm covers about 300 acres, of which some 100 are tillable. Its 
specialties are fancy pork, gilt-edged butter and cream, family milk, 
skim-milk, and buttermilk. 

To meet these requirements much money has been expended for con- 
veniences, and the farm partakes in its management of the character of 
a factory. The swine are grown on the place, or to order, are slaugh- 
tered as pig pork, and are presented for sale in small, neat, and attract- 
ive packages, which include " Deerfoot family pork," « Deerfoot hams " 
"Deerfoot bacon," "Deerfoot jowls," "Deerfoot pigs' feet," "Deerfoot 
sausages," " Deerfoot lard," &c. From the pens in the piggery, through 
the slaughter-room and packing-rooms to the market, there is the most 
precise cleanliness, and the wise use of all the advantages that ^well- 
constructed machinery, moved by steam power, can otter. In 187» tlie 
number of pigs slaughtered was about 1,500, of an average weight ot 
175 pounds, the extreme weights of carcass being 140 and 2o0 pounds. 
We, however, do not propose to describe this farm and this farming 




u-vm me novelty of its processes, — ; - .« . . -- , 

milk machines, on other than an experimental scale, m America, ami 
the skilled thought of the experimenter and the machinist have com- 
SeSprodueethe results best fitted for the handling, care, and man- 

^oldttio^idea which underlies this kind of farming is that 
^ktl^^is^a&ig 1 wHte ( who desire to P™^^^ 
articles of the class, and who are willing to pay an ^f^edpricem 
order to secure perfection and uniformity of supply on their tables. 
Sce^^enditoe may be justified in order .*^f*«^ 
cleanliness of product, attractiveness of P g ^^.^^ n i!SST f 
of quality that the brand stamped thereon shall ji ^^SS? Shi te- 
Milk is a verv perishable commodty; it is quick to ™^&**>. 
it is readily influenced by s.immndmg conditions; it can onlybe re 
teined in its best condition for a limited ^.^^^t^m^ 
the greatest care. It varies in character with the breed ot cow,witntne 
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individual cow to a> less, yet still marked extent, and resx>onds in 
its chemical and' physical condition to changes within the cow. Its 
chemical composition showy it to be an emulsion of fat globules in a 
solution containing water, sugar of milk, casein, albumen, and salts, 
Its physical conformation is the fat globules which originate through 
the cell action within the ultimate follicles of the udder glands, and are 
formed by the proliferation and separation of, accompanied by a fatty 
change of contents in, the cells which line the interior of the milk 
glands. These fat globules are extremely minute, varying in size from 
the merest point to the comparatively large globule, measuring often 
•stVo of an inch, exceptionally single globules as large asy^* of an inch 
in diameter. At one time in the history of their genesis they formed a 
portion of the cow, as cells, and hence it would be expected, as indeed 
observation has proven, that they partake in a certain degree of the 
changes which influence the cow. Hence a starvation of the cow, or 
any course which interferes with cell-growth in the animal, is perceived 
in the udder glands, through the diminution of the cell growth there, 
as evidenced by the deficiency of the completed fat globules in the milk. 
We also perceive that as various kinds of food influence growth de* 
velopment in the cow, L e., some foods have a greater fattening action 
than other foods, so change in the character of the food may be seen 
in the fat globule in the milk. Thus, the feeding of bran or shorts has 
a distinct influence in diminishing the size of the globule; the feeding 
a Corn meal, a distinct effect in influencing uniformity of size in the fiat 
globule. • We also perceive an influence over the globule occasioned by 
the condition of the cow in relation to palving. When parturition has 
just taken place, and the colostrum condition of the milk exists, the glob- 
ules are, many of them, aggregated, and show a great variation in size, 
and are often not free but attached to the membrane which has become 
disrupted through the intensity of the action accompanying the com- 
mencement of the milk flow. This colostrum has a putrefactive tend- 
ency. A little later the colostrum period has ceased, the flow of milk 
is abundant and normal, the shedding of the globules is complete, yet 
there is a striking disproportion in their size. The action connected 
with their growth is still irregular. As time increases the globules 
become more uniform in size, and there is a less disproportion between 
the largest and the smallest. 

There is also to be recognized a difference in the globule accompany- 
ing the breed of the cow. In the Jersey breed the average size is larger 
than in the Ayrshire or Holstein breed; in the Ayrshire breed less uni- 
formity of size, and more of the smaller globules, entitled granules, than 
in the Jersey or Holstein breed ; in the Holstein breed, a small globnley 
quite a uniformity of size, and few granules. 

It is interesting to note that this formation of the butter element of 
milk is a local one. It is governed by the structure and function of the 
gland which produces it, whether influenced through breed heredity or 
through local conditions. Oftentimes the milk from one teat of aeow 
will present globules in a different condition, and of different size than 
will the milk from one of the other teats. One teat will give colostrum 
while the other teats yield true milk* One teat will transmit a richer 
milk than will another teat. In general, so local is the formation of 
milk that I have never known the milk of the four teats to be identical 
in butter yield, in cream percentage, or in churning quality. Thmfi^ 
is indicated by the following analyses I had made of the milk from each 
teat of an Ayrshire cow, each sample being drawn alike under my own 
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.tnioediate supervision, and the analyses made by a sldlledcliemist, S. P. 
Sharpies. 

Imported Ayrshire cow, Model of Perfection, No. 370, is/ A* A* R., 
eleven years old 5 seven months from last calf. Feed: Pasture, fodder, 
corn, and six quarts of shorts* 

Evening mill; August 6, 1876. 

Pounds. 

1. Eight forward teat, yield 2 

2. Left forward teat, yield 1 i 

3. Eight rear teat, yield ♦ 1£ 

4v Left rear teat ? yield li 



Specific gravity. 
Creajn, per cent. 



Casein and albumen. 
Atk - 



Solids not fat . 
fot...... 



Total solids. 
Water,. 



Total. 



N0.1. 


3s T o.2. 


NO. 3. 


No. 4. 


1. 025 


1.024 


1. 026 


1.023 




42 


29 


24 


4.09 


2. 18 


3. 44 


4.20 


4.48 


6.58 


5. 00 


5.59 




,61 




.67 


9, 25 


9.37 


O.10 


10.46 


a 59 


4. 43 


4. W 


3.84 


14. 84 


13. 80 


13.49 


14.30 


83. 16 


86. 20 


86.51 


85.70 


100.00 


100. 00 


100,00 


100.00 



The cream percentage in No. 2 is evidently fallacious. The cream, 
however, appeared natural, although thin, and read off with a distinct 
demarcation line from the skim milk. 

On account of the importance of these facts, and in order to make 
sure that this was not an exceptional case, November 19, 1876, 1 had 
Mr. Sharpies analyze the milk from the four teats of the Ayrshire heifer 
Tabitha, No. 487, N. A. A. R., two and a half years old, six months from 
last calving, stabled and fed on corn fodder, hay, and cob-meal. 



1. Eight forward teat, yield 

2. Left forward teat, yield . . 

3. Right rear teat, yield 

4. Left rear teat, yield 



If 
If 
14 
If 





280.1. 








Specific gravity .*■>*■«* *»*»•■>»»»« 
CJream, per cent 




1,032 
14 


l r 03i 
11 


1,030.6 
13 


1,031.5 
10 


SHJJ&T um,i».*m . * 

Casein and albumen 


•««-«»«■*»»«*■' • • * • 


4™90" 
3.53 


5.00 
3. 42 
.57 


4.72 
3. 01 
.01 


4/88 
3.48 
.64 


Solids not fat ..«•«« 
Iftfct ■■• 


w* ■ #«'»*►'■•*•*'*«► •***■•'****•'■*" 


0.02 
3*82 


8.99 
3.00 


&S4 
2.73 


8.00 


Total; solids * - . . *. 
"Water •*'•••-»«'••»-■ m *•.«*••»•-«••■»« 


••■'•••■« 
«*« - •»•»«■*.•»»* • 


12,34 
87.00 


1199 
88.01 


11.07 
88.33 


It 13 
88,87 


Total , — 


» ■» • *i 


100. 00 


100. oi) 


100.00 


100.00 



These globules have different churning reactions. The-.glohjljirf^e, 
Jersey cow is more readily broken than is ^.^^^k^ 
globule from the Ayrshire cow, and more ^^.^J^^M^ 
changes resulting from the keeping of milk. The larger ^g**^- 
other things being equal, the quicker the churning, and the better the 
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quality of the butter in respect to the grain. Thus, of cream taken from 
milk at intervals of twelve hours, the first skimming, which contains 
the larger globules, produces butter of better quality than does the 
cream of the second skimming. The seeming explanation of this fact is 
the reasonable, although as yet unproven view, that the butter fats 
exist in a certain relation in the globules, and it is this natural relation 
which produces the so-called grain of butter j when this relation is dis- 
turbed by overworking the butter, this grain, so much desired, becomes 
lost. In the larger globules this arrangement is coarser and more dis- 
tinct, as shown in the aggregate butter, than in the smaller globules. 
This view of the relations of the. fats is, however, disputed by some, as 
it is claimed that in oleoinargarir + ' r factories butter and tallow melted 
together and allowed to fall in a small stream into ice water takes on a 
condition which gives to the completed prodact a fine grain of high 
quality. 

The fat globules again have a lower specific gravity than the fluid in 
which they float: they are invested in a membrane, probably animal in 
its origin, which is heavier than the fatty contents. Hence, as the dif- 
ferent specific gravities of the envelope and the contents vary greatly 
as the diameters change, the large globules are specifically much lighter 
in relation to the fluid in which they float than are the smaller globules, 
and they accordingly rise with far greater rapidity towards the surface. 

In addition, thesVform-elenients of the milk have a different specific 
heat than the unformed fluid elements, and accordingly quick changes 
of temperature do not warm or cool the fat globules, and thus affect 
their specific gravity, in the same proportionate time as the fluid por- 
tion is wanned and cooled. 

Millon and Oommalle distinguish a casein suspended in milk, and 
another dissolved in it. This relation appears to have been generally 
overlooked by students on milk, yet I am disposed to believe that the 
microscope discovers many granules of this casein suspended in skim- 
milk, and these are often, perhaps, confounded with fat globules of such 
small size that their envelope loads them down so that their tendency 
is to remain in suspension or to fall rather than to rise. An analysis ot 
the scum which collects upon the walls of the drum of the centrifugal 
machine, as analyzed by Lawrie and Terry, shows casein there at the 
point of greatest pressure to the amount of 25,49 per cent. As casein 
has a greater specific gravity than the other constituents of milk (1,280, 
according to Professor G-oessman, in a private letter), all that casein 
which has form would naturally seek the circumference when put under 
the influence of centrifugal force. Moreover, if skim-milk be taken and 
diluted with a little water, the microscope will detect more granules in 
the lowermost layers, after it has stood quietly for some time, than in 
the upper portions. It is but proper to state, however, that analyses 
made for the purpose of this paper of the skim-milk from the iiiteiior 
and exterior of the milk as occupying the machine, not, however, includ- 
ing the outer layer where the scum accumulates, show a composition as 
nearly identical as can be expected, and no increase of casein, a fact 
Which, while not opposed to this view, yet cannot be considered confirm- 
atory. \ 

The morphological relations of milk are those which concern us the 
most M our studies into the effect of centrifugal force upon this product 
of the cow, and. hence the necessity of these preliminary observations 
bearing upon this form character. In this aspect the cheraical relations 
are of less importance* We, however, would summarize briefly a few 
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facts that are conclusively established, and a lew other circumstances 
which are as probably true. 

There is no relation between the percentage of cream and percentage 
of batter that can be made therefrom. Hence, it is an absolute fact 
that the cream per cent, does not indicate the butter quantitative 
quality of the milk. The appearance of the cream does, however, afford 
us strong ground for a presumption that the denser the cream the more 
the butter that it will make. A cream percentage of 20 per cent., if by 
a constant seriesof jarrings it be reduced to 10 or 12 per cent., will make 
the same quantity of butter in its new form as in its old form. 

The fat shown by analysis to exist in milk does not all appear as but- 
ter when the milk is churned. Chiding is a physical process and acts 
upon the larger globules only. Heni ,e, of two milks, showing like figures 
to analysis, the churn will separate more butter from one than the other, 
especially if the milks be from two distinct breeds of cows. 

There exists in milk, under normal circumstances, a proportion of 
albumen varying from one-third to three-quarters per cent. There also 
exists an undetermined proportion of what may be called mucus, the 
wear and tear of the cow under the action of milk formation. 

The casein of milk from different races has distinct properties. In 
human milk, when coagulated and dried, it possesses a friable character. 
In the milk of the bitch it does not become viscid and horny on drying. 
In cow's milk it becomes viscid and horny on drying. It also varies in 
character in the milks from different breeds of cows, being more horny 
on drying in the milk of the Jersey than in that of the Ayrshire breed. 
HSennet precipitates the coagulum with greater or less ease in different, 
milks, as do also mineral acids. 

The importance of alluding to these considerations will appear when 
we come to describe and discuss the practical relations of centrifugal 
ibrce to the dairy. 

DEEEFOOT HEED. 

The foundation of the milk industry is the cow, and hence we must 
commence by describing Mr. Burnett's cattle; and as the character of 
cattle are influenced by breeding, and as it is probable that the posses- 
sion of the Jersey breed has had much influence in determining the di- 
rection towards the present outcome of Mr. Burnett's system, we must 
devote a few pages to his herd— the Deerfoot herd. 

This herd was established by Dr. Joseph Burnett, in 1854, the ani. 
mals coming from the Taintor importation, through Dr. Morton, of ether- 
discovery fame. 

The object Dr. Burnett had in view was to secure richness of quality 
of milk and an abundant flow. To this end he carried his selections 
and his breeding. When the herd came into possession Of Mr. Edward 
Burnett, in 1871, the same system was continued. Ho attention was or 
has been paid to solid colors or fancy points, but the whole desire was 
to obtain cows of large average size for the breed, long and rangy 
bodies, largely developed udders and escutcheons, and especially to se- 
cure udders of the Ayrshire type, but with large teats. The results 
that are now reached indicate clearly the wisdom of this course. There 
is now that uniformity in the herd which illustrates successful breeding. 
The colors are a dark gray; the size large for the breed; the head fine; 
the homs small and of Jersey texture and quality; the neck slim; the 
body long: the hips and flanks broad and deep: the carcass heavy m 
the rear, and giving an impression of lightness forward; the udder ca- 
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pacious, extending well forward, rather flat on the sole and well teatedy 
the escutcheon marks well developed and well placed. 

These -cows mature early and continue their milk flow for a long time 
from calving. They are deep milkers, as the records which we present 
for the past seven years prove; indeed the quantity of milk is very large, 
and disproves the frequent assumption that the Jersey cow cannot be a 
large milker. The milk is of rich quality, the herd trials giving a range 
of one pound of butter to from seventeen to twenty-one pounds of milk, 
according to season, and other adventitious circumstances, under the 
ordinary methods of butter-making; and one pound of butter to from 
sixteen to twenty pounds of milk, with the centrifugal process of sepa- 
rating the cream. The butter is of high color and quality, and for many 
years has been of the "gilt-edged^ type. 

It is well to note that these are statements of herd trials, including 
all the cows in milk, and do not apply to the especial performance of 
any one cow- 

Since 1873 a careful record has been kept of the milk yield of each 
cow in the herd, and I have taken these yields from Mr, Burnett's books, 
and the averages given below include every registered Jersey in milk 
during the year, and is rather below the real yield as including the young 
heifers, some of which calved towards the close of the year in which their 
first yield appears. 

This course of figuring has something to do with the inequality of 
yields which appear in different years, but the character of the season 
and the times of calving, and other incidental circumstances, have also 
to be considered. For the purpose of comparison I append the yield of 
the Waushakum herd of Ayrshires for the same years, premising that 
as a general rule for these Ayreshires of mine, either no or but little 
grain has been fed, and no soiling crops have been grown. 



Years* 




623- 
& 






2,812 
2,528 
2,633 
1,901 
2,326 
2,406 
2,160 
1,903 




2, 050 
2,377 
2,215 
% 712 
2,475 
2,404 
2,726 
















2,423 


2,341 





In explanation, we would say that the high price received for butter 
encouraged Mi\ Burnett to increase his milk yield to the highest point, 
while the low price of milk encouraged me to obtain no more from the 
Ayrshires than they would give xmder the ordinary keeping of pasture 
in the summer, and hay and corn stover in winter. The value of these 
figures will be better apprehended w r hen it is realized that the average 
yield of herds in the best dairy regions of New York is not in excess of 
1^300 q^ar^ cow ; the average yield of superior herds in the same 
3T^gion is not in excess of 1,800 quarts per cow ; and the highest possible 
atei^ge yields of the best herds is not in excess of 2,300 quarts for the 
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best dairy regions. Whatever is more than this comes from the diliu* 
sion of thoroughbreds. 

Nor will it be proper to assume that this herd yield applies generally 
to the Jersey breed. In the absence of figures to the contrary 1 we may 
say that it is so exceedingly exceptional that it has been brought about 
in this one case only, and this through most attentive care to breeding 
and the most rigorous series of selections. 

While the Ayrshire results may be considered as of true breed sig- 
nificance^, these Jersey results must be esteemed as of herd significance 
only. The Ayrshire cow is a large milker through, race inheritance; 
the Jersey cow is a large milker only through individual inheritance, 
and Mr. Burnett's figures have the important significance of directing 
attention to what the art of man can accomplish and to the capabilities 
of a breed for dairy purposes. 

The Jersey cow gives a milk peculiarly adapted for butter making, 
and usually, but not universally, rich. Thus Dr. Waller found the milk 
in one Jersey herd to vary from 2,92 per cent, of butter fat for one cow 
to 6.50 ; per cent, of butter fat for another. The Ayrshire cow presents 
like variations, but a milk not physically as well adapted to butter 
manipulation but better fitted for cheese. 

These physical relations have an importance which the use of the 
centrifugal machine must ultimately bring into a recognized practical 
importance, as does even now the chemical constitution of milk receive 
recognition by the#ractieal man. 

There are some individual yields in the Deerfoot herd which are 
deserving of record. We present those of four cows of which we have 
the record for the longest time: 



Years. 



1873 

im 

1875 . 

1876 - 

3 877. 

1878 

1879 

Average for seven years 



We call attention to these figures, w they apply to the only Jersey 
herd, so far as we know, which has ventuwMl to publish its figures m a 
herd, and they have indeed a public value* 



Pink 3<L 



Quarts. 
3, 11.8 

3,827 
3, C60 
3, 180 



8, U71 



Pink 4 th, 



Qvarts. 
2, 070 
2, 500 
3, 143 
:i, 87» 

8, 895 
2, 820 
2,210 



, 1)41 



Snate. 



Git arte. 
1,988 
2,298 
2, 022 
3,47(5 
8,576 

% m 

4, 524 



Mab. 



Qua 



rtt. 
1,1)50 
2,403 
3,028 
3, m 
2,991 
2,978 
3, 935 

2, n;\ 



The breeding of these four cows is shown by the following diagrams: 



Pink 3d, 2766 . . • „ . ....... 5 J erse ? Bo .V, 272 

( Imp. Pink, (570, 

pink m, zm 5 Jersoy Boy * 272 

{ Imp. Pinl, 076. 

| Jersey JJov, 272 

Mab, 3580 -I 

! 

(Hilly, 3588 

f Jersey Boy, 272..... 

Busie* 30$2.* \ 

t Snowdrop H 3008 ... 



( Imp. Czar, *273. 
— "I Imp. Fanny. 075. 



i Imp. Czar, 273. 
! Imp. Fsnuiy, 675. 



5 Imp. O.ziir/273. 
^ Imp. Kamiy, t?75. 



f Abe Lincoln, 208. 



( J)n«:Wss s OS;") 



J Imp. Czar, 273. 
I Imp. Painty, 635. 
< Imp. Czar, 273. 
J Imp. Snowdrop, Cf?8. 



j'Diok Sniveler, M 
1 Diana, 

J Imp, Czar, 273. 
i Imp. Taimy, 675. 



( Major, 75 f J™P- Colonel, 7<t 

? i Imp. Cwinti**, 114. 

CImp. Flora, 113. 

5 Imp. Diamond, 155. 
Imp. Flora, 43, 
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We note that tlxese cows arc all sired by Jersey Boy, whose pedigree 
includes imported Czar and imported Fanny, That this milking quality 
is transmitted through the bulls, and is not accidental, is shown by the 
following table of yields, which includes all the animals in whose pedi- 
gree these names appear : * 

Daisy, 3,182 2,316 quarts in 1874, (First premium New York, 1873,) 

Deerfoot Maid 3,592 quarts in 1879. ("A master cow.") 

Duchess. 685 2,777 quarts in 1874. 

Julia, 3510 3,593 quarts in 1876. (" A remarkable cow.") 

Patty 2,728 quarts in 1879. 

Patty 2d, of Deerfoot..... „ 3,083 quarts in 1879. 

Princess, of Deerfoot. - 2,316 quarts in 1879. 

Princess, of Southborough-.3,043 quarts in 1879. 

Mab 7 s pedigree traees through Jersey Boy on the part of the sire, and 
on the dain ? s side is to be traced to Alotley's celebrated imported ani- 
mals, Colonel, Countess, and Flora, which new seem to be one of the 
gold-mine pedigrees of Jersey fanciers, and who are among the progen- 
itors of " Jersey Belle of Scituate." 

We think these figures are convincing as to the value of pedigree as 
a* guide in breeding, and as such are deserving of all the study which 
they will receive. 

CAEE OF THE COWS* 

The milking time is at 5 a. m. and 5 p. m., and the greatest regularity 
is sought. About eight or nine cows are considered sufficient for one 
milker. In summer the cattle are pastured, but driven to their stalls to 
be milked and to pass the night. They here receive some feed, and are 
consequently always quiet and easily herded. In the stable they are 
bedded on sand, according to the custom in this locality. They are 
caxded regularly, not only for the sake of looks, but in order to secure 
that cleanliness which is such an essential condition in all that relates 
to the procuring and handling of milk. The stables are frequently white- 
washed and no dirt or litter is allowed to remain. 

THE FEEDING. 

i We shall here allow Mr. Burnett to speak for himself: 

The essentials to produce the best results are good cows, good feed, regularity, 
cleanliness about the stables and dairy, and a thermometer. I will give you my own 
method of feeding and in so doing those dairymen who aim at quantity will realize 
that we are shooting at different targets, for with me quantity is secondary, quality 
being the greatest desideratum. 

Our finest butter is obtained in early summer,, when the pastures are sending forth 
their early, sweet, succulent grasses, and we depend entirely upon them ; hut when 
these begin to fail, about mid-summer, I begin to feed wilted clover and a small 
quantity of grain, increasing as the season advances, unless the pastures are unusually 
good. I exit all my grass early, beginning by the 5th of June, and generally get a 
*ood second crop, thus trying to have an abundance of rowen hay. When m winter 
quarters I begin feeding at about 5,30 in the morning with hay, a little jag orwisp 
at a time, not so much but what tho cows will eat it up clean. Then, after milking, 
the cream—from three to six; quarts, according to the cow— consisting of two parts ot 
Indian meal and one of shorts or bran; or feeding entirely on ordinary cobbage 
(corn and cob ground together). After this, more hay, which lasts untu&bout 9 a. m, 
I begin again at ?> p. ni. with a little hay, followed by roots (mangolds) cut fine,, a 
bushel being divided between three eows; then more hay again, which lasts them 
until about .ti.30.p. m. ' J .... t ^,, 

| maintain that if more shorts are fed than are necessary to counteract the Mating 
quality and condensed richness of thecora meal, it deteriorate* the butter. # During 
last March, 1879, 1 saw this illustrated, being called upon m Boston to examine some 
butter from one of the finest dairies in the State, and which was troubluig the dealer 
wfco sold it. He said it was negatively good; nothing ^ould be said ag»itist tt,jet 
mighty little could be said in its favor. It seemed to laefc that fine nutty flavor so 



638 REPORT OP THE COMMISSIONER OF AGRICULTURE. 



necessary to fresh hutter that cornman ds over 40 cents per pound. I said at once, upon 
tasting it, tf T oo much shorts, and not enough corn meal." He answered, " Just what 
I thought, hut didn't dare to say so until it was confirmed," In less than ten days the 
hutter°from that dairy was improved. 

% MANIPULATION. 

There are two sources of supply for the milk, the home herd and that 
furnished by the neighboring farms. The milk of the morning and the 
evening is kept separated. The morning's milk from the home herd is 
poured from the milk cans into a large cooler, and is thence, after being 
cooled, bottled for market as new milk. In summer it is shipped at 7 
p. m. The cooler which receives this portion is a large metal cylindri- 
cal vat (Fig. 1), of the capacity of 150 gallons. Within this is suspended 
a box containing ice, and attached to a lever, so that motion can be com- 
municated to it in case the cooling is desired to be hastened, or a sort 
of propeller which keeps the milk in movement. As soon as the tem- 
perature is reduced to 50° the milk is drawn in successive portions into 
a pail (Fig. 2), and thence poured into the bottles (Fig. 3), which, after 
being corked securely, are transferred in the frames to the water refrig- 
erator, as it may be called, where they remain until shipment. 

We present in this place a plan of the dairy buildings, showing the 
various rooms, and the relative positions of the fixtures which are in 
use, while separate illustrations, where required, give a full idea and in- 
struction of the system followed. The milk tank (Fig. 1), with its cooler 
which receives the milk from the upper floor, is suspended at a con- 
venient height on the elevator, and by means of a faucet delivers the 
milk into the pail (Fig, 2) which is used to fill the bottles, (Fig, 3). 
The bottles are handled in wire frames which hold twenty, and these 
frames are transferred to the water-refrigerator (Fig. 4), where they rest 
on a wire grating, b &, which is raised and lowered by means of ma- 
chinery, thus conveniently lowering the filled and tightly-corked bottles 
under the ice water, and raising them again to the surface for handling. 

These bottles are of the Cohansey pattern, and are of the capacity of 
one quart. The cover is secured by wire clamps, which, by compress- 
ing against an intervening rubber, form a tight joint These bottles 
are delivered to the customer each morning, and at the same time the 
empty ones are returned to the farm, where, after a- thorough cleansing, 
they are again filled for use. 

The upper story, which is on a level with the ground in the rear, is 
also shown in the plan. Under a shed is the delivery, as indicated, each 
can of milk being weighed at the scales, and the weights charged off. 
The cans are then moved into the delivery room a?, and the milk is 
emptied into the tank m, within the refrigerator room thence to pass 
by a pipe into the centrifugal machine below, or is poured into the tank 
(Fig. 1) for fresh-milk delivery, as described. The empty cans (Fig. 5), 
after being cleansed over the steam jets h in the shed, are stored in de- 
livery room until again put into requisition. 

The cans used are of the capacity of 20, 30, and 40 quarts, and have 
large covers, which spring into place, and strong handles. One is shown 
in section in the illustration (Fig. 5). 

The next room is the wash room u\ The tanks ii are furnished with 
cold water throngh faucets, and also with steam pipes, through which 
steam is admitted to the water in the tanks to warm it. Movable drain- 
ing trays, or slatted tables on casters, receive the bottles after the 
cleansing in the hot- water tanks; Into this room opens the stairs front 
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the lower floor; and other doors lead to the storage refrigerator, and 
the churning- refrigerator room. 

In the storage-refrigerator room y are kept the cream, the butter await- 
ing delivery, and the milk in the tank m which supplies the centrifugal 
machines, below. 

In the churning refrigerator the cream is churned by power in a barrel 
churn, c, and the butter is worked and pressed into form for the market. 

Passing into the centrifugal room on the lower floor, we find three cen- 
trifugal machines, a, b, and c, over each of which is a pipe connecting 
with the milk tank in the refrigerator room overhead, and three tanks, 
&, in the floor, which receive the skim-milk in cans, and where the cans 
remain until shipped. In these tanks of water a block of ice is kept 
floating. 

Two styles of centrifugal machines are in use— one a self-delivery, the 
others intermittent deliveries. We shall describe the first as machine 
No. 1, Fig. 6,* and the second as machine No. 2, Fig. 7. 

The machines being put into motion, the faucet of the pipe connecting 
with the milk tank m is opened, and each machine receives its charge. 
After running about fifteen minutes the cream has collected on the in- 
terior wall of the milk, and then in No. 1 the faucet is again turned, and 
the admitted milk displaces a thin stratum of cream, which is collected 
in the manner shown by the diagram. At the same time the skim-milk 
escapes through small valvular openings in the bottom. In this illus- 
tration will be seen a small cup, h, which occupies the axis, and from 
which a |)ipe, e, extends towards the circumference. This receives the 
milk as it falls from the pipe d, and conveys it toward the circumference, 
and away from the cream wall. The metal pan e, which covers the out- 
going cream, is also shown. 

Collected in this apparatus the milk is carried to the pipe or outflow,/, 
as shown. The skim-milk, passin g into the surrounding frame g, as shown, 
is likewise conveyed, by a pipe, e, into the receptacle placed to receive it. 

Machine No. 2 is of a different construction. After the cream has 
collected to form the interior wall, a pipe scoop, e, is brought into con- 
tact with, the revolving surface, and the cream is forced along the pipe 
and conveyed to a pail placed near for its reception. After thecream is 
removed, a like quantity of milk is added from the faucet ft, and this 
displaces the cream which has escaped removal on account of its posi- 
tion, to the point where the scoop works. In a few moments the cream 
is thrown off through the scoop pipe e, and then the skim-milk is removed 
in the same way, when a new charge of milk is admitted. This process 
takes place about three times an hour. 

The pails of cream are now removed to the refrigerator room, upper 
floor, while the cans of skim-milk are transferred to the ice-water tanks 
d in the lower floor. In one experiment, watched by myself, no w to 
secure the ordinary conditions, 172 pounds of milk, m machine No, 2, 
yielded 21 pounds of cream such as is bottled for market, or 12 per cent. 

by Machtoe No. 3 is similar, except being slightly larger than machine 
No. 2, and reoui'res no separate description. 

On account of the novelty of this system, it seems well to devote some 
space to theoretical and practical considerations upon this method ot 
dairying, and in the proper place to consider the advantages which are 
SevC and such as may be 1 admitted tolieiong to it. From feature 
of the material in use— milk— and from the character ot the foiees em- 
ployed^t must happen that the observa ti on s of different reporters must 

; ~*Tlie dirawhigs of this xuaoMue were loat. 



640 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



vary according as there is variation in the milk, in the forms of the 
machines in use, and the speed at which they move. This we will pro- 
ceed to do before we pass to the utilizing of cream for butter. 

THEORETICAL AND PRACTICAL OBSERVATIONS— CENTRIFUGAL CREAM 

RAISING* 

The value of this process in saving more of the butter from milk than 
the ordinary methods of setting milk has not been systematically shown 
by Mr. Burnett, although a few experiments indicate a gain, which will 
be figured further on. In an excellent summary of European experi- 
ments by Dr. T. E. Englehardt, he offers the results of European deter- 
minations between the centrifugal raised cream, and that obtained by 
the ice and Holstein method. Two hundred pounds of milk were used 
for each experiment, and the correctness of the obtained results were 
verified by chemical analyses of the butter, buttermilk, and skim-milk 
obtained in the operation. The vessels for the ice method held 50 
pounds of milk each, and were filled to the depth of 16 inches: time 
employed, 34 hours. The centrifugal used was the Lefeldt machine, 
running 1,040 revolutions per minute, except from August 8 to Septem- 
ber 2, when its motion was irregular, and after this date was reduced 
to 950 revolutions per minute. At the higher speed 31 minutes, at the 
lower speed 36£ minutes, were occupied in the gaining of the cream. 

Pounds of milk per one pound of butter. 



Date. 



1879^May . 

June ♦ 

July..*-. 

August 1 and September 2 

September 3 to 

October .„-*....., . . 

November..* 

December, 

.1:880— January „ . 

February. 

March... „ 

April................ 

Average - 



27. G 
26.4 
26.8 
28.5 
26.0 
24,3 
24.6 
24.2 
25.8 
26.4 
27.8 
29.3 



26.5 



30.0 
28.3 
28.0 
27.7 
27.6 
28.7 
31.5 
28.5 
27.8 
27.4 
2& 8 
28.4 



28.5 



il 



30. 4 
2&8 
80.5 
317 
30,9 
27/9 
28.4 
27.4 
2&0 
27.8 
29,5 
30.1 



29.2 



The gain of the centrifugal process over these other methods is shown 
by the annexed table : 



Bate. 



Proportional results be- 
tween--- 



Si 



9 SP 



1879— May ....... i 

'Tune — . .... 

July , 

August 1 and September 2 

September 3 to — 

October * — . , - . . . . . . . 

November — 

December ...... ............ • . . ....... 

1880— ^Tauuary . — . . . . . . , . 

February — ... 

jVtaX'Cb.. » . «'» ...... W.,. . h i> « • mm ...... « t, * . * . . . . .... * . . ... , 



100 
100 
100 

im 

100 

3 00 i 

t oo i 

100 j 

100 I 
loo ; 

ioo ! 



92.3 
93.2 
85.7 
103.2 
96.4 
84.7 
. 78. I 
. 84. 9 
72.9 
90. 3 
90.4 
90.1 



IQ0 



91, 7 



90.6 
91.2 
87.9 
90.1. 
80. 1> 
87.0 

8fc 4 

ifl . !> 

<HA) 



90. 2 
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Neither these percentages nor tiie bntter yield indicate a milk of such 
<*ood quality as is used in AmericR, for the best result here indicated is. 
for the year, 26.5 pounds of milk to 1 pound of butter, while under the 
system of setting in vogue in factories in America it is 23.18 pounds of 
milk for 1 of butter, thus : 





Years. 




Ko. of factories 
reporting. 


! 

l 9 9 • ' 


Extremes. 








! 

I * 


t 

j 23.05 


22. 04 and 25, 10 


3,873 






IS. 88 

| 28.5 


i!*2.3 awl 24. 20 
^3CamrJ4.V 

: 



The difference between the centrifugal and other methods in our tables 
is in &vor of the centrifugal 8.7 per cent, and 10.9 per cent., respectively, 
or about the same as Mr. Burnett has found, for his few trials have given— 

Pounds of milk to 1 

' pound oi butter. 

For the centrifugal. . * — }jj g 20 

For the deep-can setting • • * 

That is, on the mean of these figures, each 100 pounds of milk in the 
centrifugal process yielded 5,55 pounds of butter 5 in the deep-can pro- 
cess, 5.^6 pounds of butter— a difference of 0.29 pounds in favor of the 
centrifugal, or 8.1 per cent. , ..„ . „ . , . 

In the buttermilk from 100 pounds fresh milk, in these foreign experi- 
ments, were found of fat: in that of the centrifugal, 0.07 5 in that ot the 
ice method. 0.06 per cent, of tat, and in that of the Holstem method 
0.07, thus indicating a churning quality in the order given. The skim- 
milk analyzed for f at gave-— ... 

j Average, j Extremes. 



Wot tli© oentrifugal. . . 

Ifor the ioe method 

1'or tbo Holstein method. . 



I Feremtfat. 
0. 25- ! 0. 25 to 0. H 
0.02 ! 0.34to3UM 
t). 08 I 0.40 tv l.OU 



Some interesting experiments made in Austria by J. A. Von Tsohawel 
and D^S?witA improved Lefeldt machine, gave the following 

results to analysis: 



gompSsitiox. 

SO minutes in centrifugal. 



Constituents. 



Milk* ! Bkiin-milk. 
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An analysis made of the milk and slum-milk used in Mr* Burnett's 
centrifugal in the winter of 1879, by Lawrie and Terry, is as below, the 
time in the machine about 15 or 20 minutes. 



Constituents. 


Milk. 


Skim-bilk. 




85. 58 
4.42 
4.41 
4. SS 
0. 71 


89. Cg 
0. 90 
4.24 
4.44 
0.74 












Another analysis, this last 'by S. P. Sharpies, October 22, 1880 ? of the 
milk of the preceding day, gave: 


Constituents. 


Milk. 


Skim-milk, 




87.94 
2.23 
4.24 
4. 85 
0.74 

< 


00.47 
0.07 
4.03 
4.70 
0.77 













The specific gravity of the cream at about this time, as prepared for 
market, was determined by me as 1,014. A sample taken from the 
machine, . ran purposely for a considerably longer time, gave a specific 
gravity of 962; more recent results give even less, 950,4, the cream 
being longer under the influence of the machine. 

It is of interest to note that all the heavier impurities in milk, under 
the influence of the centrifugal force, seek the circumference. Here 
collects, after a time, a slimy layer, greenish in color, largely miseible 
in water, and extremely offensive. The microscope develops" granules, 
epithelial cells, and various constituents of dust A sample analyzed by 
Lawrie and Terry gave: 



Water 67.38 

Fat 3.25 

Casein, &c, . 25,49 

Ash 3.88 



October 21, 1880, 1 was on hand early in the morning, and superin- 
tended an experiment vrith the larger machine, 2s o, 2, The process was 
carried on by the man in charge in the usual course, except that the 
machine was run from 7.45 a, in. to 8.25 a, m. before the cream was com- 
menced to be removed, a rather lon^fer time than usual, or forty minutes. 
The last of the skim-milk was removed by 8.4.2 a. uk» this intervening 
time being caused by the addition of a quantity of skim-milk after the 
removal of the cream by the pipe-scoop after each successive with- 
drawal of cream, in order to bring the cream surface over the horizontal 
diaphragm d d 7 which is indicated in Fig. 7, and which has no obvious 
object or use as connected with the theory or working. The Analysis ol 
the milk, as collected in a bottle from the pipe leading into the machine 
from the delivery tank, was # found by S. P. Sharpies to be; 



Specific gravity , ...» 1,033 

Water , . 87,94 

Casein, &c . „ . . - 424 

.$ig&r.»... „ ..«..„ 4.85 

yat.v...^ „ ; 

Aab........ . 0.74 
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This indicates a milk of rather low quality, but it applies to the milk 
as brought m by the farmers from stock fed probably on corn stover 
and frosted pasturage, and perhaps to be considered as from short-horn 
and Ayrshire grades, with, say, 10 per cent, of Jersey blood. 

In forty minutes from the starting of the machine,' an 8-ounee bottle 
of cream was taken for analysis, and it yielded the following result: 

'•* — - 956.4 



Specific gravity 

Water 

Fat 



49.45 
43.14 



Casein, &o _____ <jj 

Sugar . 

Ash 



It may be interesting to compare this analysis with others: 



3.70 
6.40 

100.00 



Kinds of cream. 


Water. 


Fat. 


Casein, 
&c. 


Sugar. 


AsU. 


Authority. 




40. 00 
30. 40 
74. 4G 
20. 54 


?>r>. oo 

42. .00 
56. 80 
18, 18 
G7, 63 


2. 20 
4. 20 
:s. 80 
% m 

1.17 


3, 05 

a. so 

2, 80 
4. 08 
1.42 


0. 50 
0. 00 
0. 20 
0.50 
0.12 


duller. 
Perry. 

Do. 
Voalolcer. 
London Farmer. 



As soon as the cream was all removed, I took samples of skim-milk 
from, the layer just below the cream, ahd from the outermost layer. The 
analyses were as below : 



Constituents. 



Water 

Fat 

Casein, &c. 

Sugar 

Am'. 



Specific gravity. 



Inner 


Outer 


sample. 


sample. 


00. 44 


90.50 


0,05 


0* 10 


4.18 


3. 83 


4.60 


4,80 


0.78 


0.77 


100.00 


100.00 


1,035 


1,085 



, A sample of buttermilk analyzed: 
Specific gravity - Mj|jj 

W«+.ov - CKS.yt) 



"Water 
Fat 



1.41 



Casein, &c .... ... ............ 4.47 



Ash. 



0.91 



100. 00 



These samples were all tested for albumen. There was none found by 
Mr. Sharpies in the ordinary form as precipitated by heat or acids from 
the Whev, but an undetermined amount of laeto-protems was found to 
exist in them all. We place, for comparison, the specific gravities as 
obtained: 3 () .,. { 

The milk : - ■ ' ^ 

The, cream - * * *'*" V 03r>' 

Skim-milk .... . - * *•** T ****** \ 

Buttermilk - - • - * " * " 

' In order to comprehend these results it is necessary to discuss the 
theory of the force. 
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CENTRIFUGAL FORCE. 

Centrifugal force is that force which tends to make a body fly from 
the center around which it revolves. The law of this force is that it 
increases according to the square of its velocity. That is, if the mass is 
caused to double its rotations about an axis in a given time, the force 
exerted pulling from the axis will be tour times as great. The acceler- 
ation due to a centrifugal force is equal to the square of the velocity 
divided by the radius. Thus, if a ball weighing 10 pounds is whirled 
around in a circle whose radius is 10 feet, with a velocity of 30 feet per 
second, the acceleration of the centrifugal force is 90 feet ; and since 
the pressures produced by two forces are proportioned to their acceler- 
ations, the tension on the cord restraining the ball is nearly 28 pounds. 

The sura of the principles applying to our case is, that in the case of a 
body whirled around a center and restrained by a string, the tension of 
the string will be measured by the centrifugal force. The radius remain- 
ing constant, the tension will increase as the square of the velocity. 

In the centrifugal milk machine, we have, let us assume, a circular basin 
2 feet in diameter and 10 inches deep, containing 100 pounds of milk, 
and revolving at the rate of 1,000 times per minute. What is the press- 
ure per square inch on the periphery? The area of the periphery is 
about 750 inches. The velocity of any given point on the periphery is 
6,283 feet a minute, or 104 feet a second. 

Let us first look at this case as if a 100 pound weight were attached to 
the axis at I foot distance. According to the rule given above, the ac* 

v s 104? 

celeration due to the centrifugal force is — or -y- =10,816 feet ; and 
since pressures produced by two forces are proportional to their accel- 
erations, we have:— 100 pounds: t. (the tension):: | (the acceleration 
due to gravity per second, 32.2 feet) : 10.816 (the acceleration due to 
the centrifugal force). Therefore T= = 33 > 590 pounds. As this 

tension is distributed throughout the peripheral area, we must divide 
by 750 in order to get the values in square inches. Doing this, we have 
for the calculated pressure against the circumference about 44 pounds 
per square inch. . 

In calculating the pressure, however, for a fluid ^distributed as it is 
distributed in the centrifugal machine, we must figure the working radius 

to be the distance of the center of gravity 
from the axis j or the radius of gyration, 
as it is called, must be considered, instead 
of the radius of revolution. Thus, in a 
revolving ring of homogenous quality, c a 
is the radius of the machine, c h the radius 
" a of gyration. To establish this point *, we 
have for a rule: — add the square of the 
inner radius c t to the square of the outer 
radius c a. Divide their sum by 2. Take 
the square root of the quotient. 
Mr. Burnett's machine, T$o. 1, is 18 
inches in diameter, with a 7-inch opening, and 12 inches deep. It has 
a working capacity of about tOO pounds of milk. Machine No. 2 is 2 
feet in diameter, ah opening of 12£ inehes, and a depth Of 14 inches 
# circumference. The working capacity is 172 pounds of milk. The 
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ordinary number of revolutions while at work is 2.000 per minute for 
Ho. 1 and 1,600 for No, 2. 

We have, from our above statements, the following dates for these 
machines as running : 



Ha&ins c a .. — inches.. 

Badiuso «... - do 

Thickness of ring of mills • «, do..-. 

Radius of gyration, c h ♦ „ ...do.,.. 

Circumference of circle of gyration do 

Peripheral area at circle of gyration .squaro niches, . 

Peripheral area at circumference do ... . 

Movement per second at circle of gyration, * foet. . 

Acceleration due to gravity per second * do 

Acceleration due to centrilugal force per second do 

Weight of milk pounds . . 




0 
6* 

9.6 
59. <S 
834 
1,055 

32.: 
21,780 
172 



According to the formula for tensions, we have — w : t:: g: c. ? t^io c; w 

representing weight, t. tension • c, acceleration due to centrifugal force; 

a, acceleration due to gravity. Substituting the values we have ob- 

. , m 100 x 25019 „ ... . . 77698 , M 

iained : T = — ^ =77698. Dividing by area, we have -^^=151 
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pounds per square inch for the average pressure exerted on the milk, 
77698 

and" 67 g =114 pounds pressure exerted by the milk per square inch 
against the periphery for machine 3STo 1 at 2,000 revolutions per minute. 
T= —^^^==116340. Dividing by area we have -^S^ =139 



pounds per square inch for the average pressure exerted on the milk, 
and ^-^^=110 pounds for the pressure per square inch against the 

periphery of machine 5so. 2 running at 1,600 revolutions per minute. 

Wo are particular in giving the ibrins for calculation, as the amount 
of pressure at a given time is of importance in the consideration of the 
results which are obtained from centrifugal machines, and this data will 
avail to enable calculations to be readily made for circumstances of 
difference of diameter, difference of weights of milk per square inch of 
depth* and differences of speed. _ , » .„ 

The capacities of these machines are about 500 to 700 pounds of milk 
a working hour. The milk, stored in a vat, m, upon the upper floor, is 
carried first through a steam jacket, which warms it to a Wjure 
of 90° Fahr., and thence is allowed to pass into the centrifugal, winch ib 
revolving at speed. Here, coming under the influence of centrifugal 
force, it is at once heaped up against the circumference, and th^con- 
tinues until the machine is filled to the point of the opening; Under 
S tension, aU ?he heavier portions of the milk ar e force ^wards |e 
Twinherv and a wall of the lighter cream gradually forms on the m- 
Sor oFthe civdZ As soon as the cream is sufficiently separated, say 
Sm fifteen to twenty minutes, in machine No. 
theedse bv the admission of a stream of fresh milk, and m machine 
No. 2 !s Amoved by gradually bringing the pipe-scoop e, as Shown m 
the illustration, into surface contact ^J^mm*^ of cream ^to 

It will be thus seen that in machine jsfo. 1 the delivery ot cream into 
one receptacle, and of the skim-milk in another vessel, is a continuous 
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process ? proportional in quantities to the percentages of cream and 
skim-milk removed ; in machine STo. 2 an intermittent process, the cream 
being periodcally removed according to the judgment of the operator. 

This cream is of different densities according to the speed of revolu- 
tion under which it is procured, and according to the time during which 
it remains under the influence of the machine. Its density and its 
qualities are also affected by the temperature of the milk, as well as by 
the character of the milk. The cream which is just removed is of a 
better quality than that which comes last, because, as our preliminary 
remarks on the fat globule shows, the larger globules are those which, 
being specifically the lighter, are first collected, and hence occupy 
mostly the interior layer. At present it is a matter of observation that 
the best results are obtainable with milk just from the cow; milk 
which has stood until some of the cream.has come to the surface gives 
not as good results. Under circumstances of equal time, and the same 
number of rotations, the cream is obtained of a greater density from 
the machine of the larger diameter. 

In machine So. 2 the cream is removed by the pipe-scoop from the 
upper inner layer ; then a fresh charge of milk equal in bulk to the 
cream removed is added ; and this is done several times, until the cream 
is all extracted. The skim-milk is then run through the scoop into cans, 
and a charge of new milk is again added. About 516 pounds of milk 
is thus used per hour in practice. 

At 3£ inches from the axis, in machine STo. 1, the velocity is about 60 
feet per second, or at about the speed of a railroad train going 40 miles 
an hour. The cream, which, is forced over the opening through dis- 
placement, is but a thin strata, a.nd, possessing but little momentum, is 
not injured by the shock of impact, in collection, as is shown through 
a microscopic examination. U appears with but little foam. 

In machine ISTo. 2, the pipe-scoop acts ag'ainst a surface revolving at 
a speed of from 90 to 167 feet per second as it works from the interior of 
the circle outwards. The cream removed contains, hence, more foam 
than does the cream from machine So. 1, and the skim-milk, especially 
that drawn last, is a foamy mass, occupying in 'practice nearly twice 
the bulk of the original quantity. Thus four cans are required to draw 
the contents of two original cans of milk placed in the machine, if no 
time be allowed for the foam to settle. The amount of this foaming is 
also regulated somewhat by the temperature. 

January 9, 1880, a careful examination of the cream from machine 2To. 
1, showed under the microscope an extreme purity, and no ruptured or 
disturbed globules. October 23, 1880, a similar examination of cream 
from machine Fo. 2 showed the same purity, but many of the globules 
were disturbed, and some were bulged. The sizes were quite uniform 
in both cases, and samples for examination taken from different siilis 
showed marked changes in size of globule. 

' CREAM DISPOSAL. 

The cream in the refrigerator room finds two outlets for iMrSet. A 
portion, depending upon the demand, is taken to the bottling room, and 
sealed in quart bottles, for delivery to customers as fresh cream. The 
balance is transferred to the churn in the adjoining refrigerator room. 

The cream after standing twenty hours is churned in a barrel churn, 
moved by power, at a temperature of 60°, and the process usually oc- 
cupies about twenty-five minutes j about 12 gallons of cream atone time, 
i^ieh yields afout 70 pounds of butter. After the butter is gathered 
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in the churn, it is washed three times with, pickle, and removed to the 
butter- worker, where it is freed from buttermilk, and salted, 4 ounces 
of salt being used to 10 pounds of butter. ' 

The butter-worker used is the one known, as the Vermont Machine 
Company's butter-worker. The roller compresses the butter into a thin 
layer, and the moisture is sopped up with a moist sponge pressed 
against the butter. After being sufficiently worked in the judgment of 
the operator, it is formed by wooden pads into a block, and removed to a 
table preparatory to being weighed out into half-pound parcels, and 
pressed into shape. Much depends upon the working; to gain high- 
elass butter this process must not be continued too long, as the tendency 
is to destroy the grain and make the butter sal vy ; nor yet must it be 
shirked. The buttermilk requires to be worked out, and only the water 
of combination, so to call it, left behind. 

Good butter w&ts to appear dry when cut; no water must be seen 
bedewing the surffice cut by the knife, and yet it is probable that the 
best-quality butters contain the "largest quanity of water. In this re- 
spect, other tMngs being equal, the quantity of water shown by analysis 
grades the butter examined into its respective qualities; but, unfortu- 
nately, other things are not equal, and analysis does not represent the 
taste' and texture upon which the quality depends. 

In October, 1876, a sample of Mr. Burnett's butter, made from cream 
raised in the ordinary way, yielded to analysis, to S. L\ Sharpies: 

Per cent. 

J**; '. - ". V. .* * ". " " it 15 

Water .- j ~ 7 

Casein, <&e - "*** 

Ash ... • ............ 

This butter was high-colored, hard, Arm, full-grained, and apparently 
dry, notwithstanding the 11.15 per cent, of water shown in the analysis. 

October 28, 1880, analysis, also by S. P. Sharpies, the ceutntugal 
cream butter, gave, no salt having been added: 

Percent. 

-fet. 53 

Fat....... - • 14,07 

Water , i \] 

Casein, &c * o 09 

Ash. ;--* ••"••*•* ; 

This butter was high-colored, firm, rather soft-grained, and apparent- 
ly d^ of exceEt quality, hoover; the principal defect being the lack 

0 ^ltlSyember r 18715, Mr. Shades analyzed for me several samples of 
butter gathered from the dealers. 
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0, the centrifugal of recent make, containing more water, less fat, less 
casein, and less ash than any. 

It is evident that if much water in butter is no disadvantage to the 
quality, and is satisfactory to the consumer, that that dairyman whose 
butter, other things being equal, contains the most water is gaining an 
advantage, and an advantage of considerable importance. 

The butter is pressed by a machine into blocks, and stamped with a 
monogram which marks the half-pound lump into two portions, so that 
the consumer can, by dividing, have neatly-formed pats of a size proper 
for the table without injury to the appearance of the stamp. 

Wherever extra price is obtained, much attention must be given to 
the attractiveness of packages, and this plan has been found not only 
satisfactory to the consumer, but to remunerate as well the slight extra 
expense which follows its use. These pats, each wrapped in a small 
piece of wet linen and stowed into tin boxes of slight depth, are thus 
sent- to market. 

SYSTEM. ' . I 

The system adopted is to make each employ^ responsible for certain 
well-defined duties. Upon entering the dairy room, a framed placard in 
to be seen, thus: 

. MSBRiTOOT FARM, SOUTHBOROUGH, MASS. 

Dairy Department, October, 1880. 

Basement— Mr* M — — , responsible for machines, shafting, tanks. Also entry, 
stairs, &c. 

Milk room*— A. O'O- responsible for tank, windows, elerator, &c. 

Upper floor, piazza. — C. R , responsible for cans, milk pails, sinks, racks, win- 
dows, scales; brass, &o. 

J2efrlgeraier$ t —J. Fu M — responsible for churn, shafting, cream pails, butter, 
utensila, &c. * 

J. E. M- — — , Foreman. 
j W.E.BURKE, 
• t General Manager. 

This placard indicates what in handling milk must never be over- 
looked, the necessity of absolute cleanliness, arid the most scrupulous 
care exercised to prevent oifensiveness in any form. In this respect 
Deerfoot Farm is indeed a model* The amount of water used is enor- 
mous. Hot steam is in constant requisition for scalding almost every 
surface, and rubber wraps and scrubbing cloths are in use almost con- 
tinually. 

The men employed are dressed in . white overalls, and sacks and 
aprons. The tin is everywhere bright j wherever brass appears it is in 
full polish j the air is sweet and no fowl odors anywhere; and this is 
the case not only within the dairy buildings and the cow stables, but 
everywhere around them. * 

One man is employed on the machines in the centrifugal rooihs : he 
also cares for the skim-milk. Another man cares for the bottltog^ ^Wmch 
includes the washing of the bottles and other minor duties. A third 
man has charge of the butter manufacture. Over all is the sMllful and 
exact supervision of the general manager., and behind him the pro- 
prietor. 

A steam engine of 10&orse power fiirnashes the force required in 
both the dairy and the pork department, and this requires an engineer, 
who is also his own fireman. The large boiler furnishes steam from £6 
to 90 pounds pr^sii^ and the surroundings here are all 
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in perfect neatness and even brilliancy. By means of shafting the 
power is carried to the centrifugal machines, the churn, and the eleva- 
tor. Other shafts connect with the pork room to move the machinery 
there, while still other lines of shaft move the pumps which elevate the 
water used, the grindstones, &c. From the boiler the steam is carried 
wherever it is wanted to be used in cleansing utensils or surfaces, for 
heating water, for trying out lard, for cooking pigs' feet, &c. 

HISTORY. 

■ • 

The history of the use of centrifugal force as applied to cream raising 
is briefly as follows: 

In 1859, Prof. 0. F. Fuchs, of Carlsbad, proposed to employ centrifugal 
force to prove the amount of cream in milk. 

In 1864, Mr. Brandt!, a Munich brewer, applied centrifugal force to 
the separation of cream from milk on a largo scale, but we know of no 
figures of his results having been published. 

In 1868, D. M. Weston, of Boston, patented the machine in use at 
Deerfoot Farm. He has built experimentally many forms, and is yet 
interested in their improvement, some recent patent claims having just 
been allowed. 

! In 1874, Lefeldt & Leutseh ? engineers of Schoeningen, Germany, 
exhibited their patented machines at the International Dairy Fair at 
Bremen, and these machines are claimed to have been the first practical 
ones in use. These parties took out American patents in September, 
1877, and again in August, 1879. 

In 1878, Bev. H. F. Bend, of Horthborough, Mass., commenced exper- 
iments in this direction, ignorant that any had preceded him. Two 
quart glass fruit-jars were hung on the extremities of bars 2 feet long, 
which were made to rotate horizontally about 200 revolutions per min- 
ute, and filled with milk two or three hours from the cow. In one hour 
the cream was separated completely, being of a leathery appearance and 
crinkling when disturbed. A few weeks later a little tin tub or basket 
about 10 inches in diameter was used and caused to rotate about 1,500 
times a minute, and to this valves were attached that could be opened, 
while the machine was in rotation, for the purpose of discharging the 
skim-milk. 

I have now [says Mr. Bond] a neat little -machine made similarly, within a few 
months, for determining with great accuracy the butter quality of a cow. I have 
also a machine mado lately for using glass test tubes oentrifugally. The tubes arc 
prevented from breaking by setting them into metallic buckets and surrounding them 
with water, the pressure or tho water on the outside counteract! tig the pressure of tho 
milk on the inside. Mr. Martin Griffin, milk-inspector, 30 Pemberton square* Boston, 
has one. '.' ■ " 1 " 

■f 

! in 1879, Be Laval, of Sweden, exhibited his machine at the Eoyal 
Agricultural Society's show at Kilburn, England. This is a self-delivery 
machine, of small diameter, which runs at a high speed. It attracted 
much attention. 

At the International Dairy Fair at Hew York, in 1879, a machine was 
shown in operation by M. I. Krebs, of Denmark. 

At the present time we know of no machine being offered for sale in 
this country, and we cannot name their cost or price. 

The De Laval machine in England was priced at £28 for the 11-inch 
machine. The Lefeldt machine is priced, so we are informed, at even 
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CLAIMS. 

The, claims for the centrifugal process are: 

1. It will do away with the bother and expense of setting milk m pans 
for cream raising. . ' . . 

2. It will necessitate the use of less capital in the erection of dairy 
houses and fittings. , 

3. The cream can be separated from the milk as soon as withdrawn 
from the cow, and the cream churned immediately. 

4. It opens up a new business in supplying fresh cream to consumers, 
who will not be slow in discovering its merits. 

5. It will admit of the manufacture of sweet skim -milk cheese. 

6. It offers economy in disposing of all the products of milk, fresh 
cream, fresh skim-mil k, sweet buttermilk. . , 

7. A more complete separation of the cream from milk than can be 
obtained by the ordinary process. 

8. It admits of the quick and ready disposal of surplus milk left over 
on the hands of milk contractors, and thus is of assistance in diminish- 
ing the waste inseparable from the handling of milk, and bringing it 
before the consumer. 

9. It purifies the milk completely by throwing out the slime and all 
extraneous matter. ♦ 

The claims which, from present experience at Dccrfuot Farm, may be 
reasonably allowed, are : 

1. Purity of product. 

2. A larger yield of butter than by the ordinary system. 

3. A fresh, skim-milk, and hence in a better condition to market, 

4. Diminished waste in the handling. 

5. A quality of cream which is unsurpassed for table use. 

6. It is proved, however, that the cream gives better butter results 
after being kept some time than when churned fresh, and hence the ad- 
vantage of fresh buttermilk is not realized. 

7. A probable economy in the fixtures required and in the expense of 
handling. 

It has been observed in foreign experiments that the skmi-muk makes 
not as good quality cheese as ordinary skim-milk. This is in part from 
the absence of fat in it, and in part from conditions which as seem yet 
obscure. 

OUR CONVICTION. 

It seems to us that the use of the centrifugal machine will ultimately 
revolutionize the milk interest, although, as. yet, its use must be deemed 
experimental only. In time manufacturers will realize what the dairy- 
man requires in a machine, and inventive genius will seek its reward in 
this direction. It will be seen that the conditions required for a farm- 
er's dairy centrifugal are different from those required for the factory 
where much milk is handled and where abundance of power is at hand. 
A machine at low cost, one that can be revolved at a sufficiently high 
speed, by such a power as a farm can support, will tend tp make easier 
the care of the milk and enlarge the profits. A dairy of twenty cows 
would save enough yearly in extra butter produced to pay for a machine. 

In our opinion, the. farm machine must belong to the self-delivery 
class, be , one in which tlte milk can be passed in a steady stream, and 
which will. separate the milk into cream in one pail and skim-milk in 
another; it must be simple in construction and efficient in action. The 
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time occupied, if not unreasonably long, is of little consequence as com- 
pared to the economy of construction and running, and to efficiency. 

, The dairy machine may be larger and more complicated, if necessary 
to secure greater efficiency, and may be intermittent or permanent in 
delivery, as may be found most desirable. 

The use of centrifugal machines for cream-raising will also, in our 
opinion, call attention to the differences between milks, and will thus 
tend toward an increased attention to securing uniformity of milk by 
the use of milk from distinct breeds of cows. From a theoretical and 
experimental position it may be prophesied with considerable certainty 
that the best results will occur where largc-globuled milks are used, 
and where the feed is of a nutritious and succulent character. 

It is also probable that the centrifugal machine may find use in the 
cheese factory in the manufacture of rich cheeses and it is likely that at 
a less speed than for cream raising it may be used to drain the whey 
from curd. It can certainly find profitable use in city supply. Milk 
unsold can be quickly and cheaply separated into cream for the making 
of butter, and thus souring and other waste prevented. 

Further experimentation is, however, required in order that the possi- 
bilities of profit to be acquired through the use of this force may be 
demonstrated. What is its cleansing power on the milk? What the 
effect of working upon milk rendered more dense* by t ne addition of 
sugar or salt? What is its effect on the fats, as influencing butter 
making and butter keeping 1 What change, if any, does it produce on 
the skim-milk ! Can this force be use in cheese making for the separa- 
tion of the curd as coagulated? Gnu adulteration be detected by its 
aid? And so we might continue, but until experiments are carefully 
made such conjecturing must belong to the region of lancy rather than 

to that of reality* 
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Lowville, X. Y., Jmo 30, 1881. 

Beai* Bie: As you are about to terminate your official relation with, 
the Department of Agriculture, I deem it proper to briefly summarize 
the measures that have reference to forestry, the subject that has been 
more immediately under my own charge under your general direction. 

The annual and monthly reports of the department show that atten- 
tion was being drawn to' the subject of forest supplies, as they were 
every year becoming less, and thoughtful men were looking forward to 
a time, not distant, when scarcity and high prices must gradually be- 
come seriously felt, and were convinced that measures ought to be taken 
in some way to provide against needless waste while a portion of the 
native supplies still remain. * 

With the exception of applications for grants of land, lor encourage- 
ment in tree planting, or experiments in acclimatization, nothing, how- 
ever, had been proposed, and except certain reservations of live-oak and 
red cedar nothing had been done tor tho maintenance and reproduction 
of our forests. Some attempts had been made, from time to tune, to 
extend protection to the timber on the public lands, but with very little 

bU In 6 1873 the first act was passed by Congress granting portions of land 
to individuals for encouragement in planting, and this act has been twice 
amended, from time to time, as its defects becamo apparent. _ It ; has 
been in charge of tho General Land Office, m the DepajSment of the 
Interior, and the only instructions that have been issued are the rulings 
and decisions of the Department from time to time. The rea < and evi- 
dent intentions of the act have, in many instances, been realized ; but 
in many more tho law has afforded only a pretext for occupation for 

can Association for the Advancement of Science"' was transmitted by 
the President to both houses of Congress, and m each it was referred 
to the Committee on Public Lands. A subcommittee/consistmg of Mr. 
George B. Emerson, of Boston, and myself, attended on the part ofthe 
association, to support the measure as opportunities ^owett .The 
House com nittee Sported a bill for the appointment of a Commissioner 
of ToreX, with powers analogous to those of the Commissioner of 
Fisherietw th <!ho view of making researches and reporting ■ to Congress. 
This lull made some progress, but failed to pass, and the *orty-third 

the House of Kepresentatives, upon motion of Hon. Mark H. DwmelL 
of Mimesota who from the first has taken especial interest in this 
^JS^fSd'bXe ite adjournment (August 15, 1878), a clause embrac- 
?5?^^tiintotare of the bill was, upon his amendment, inserted 
n^vn .ZSill pro* for the Department of Agriculture. 
m tV$XX™^ I™ Vredecessori Hon. Frederick 
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Watts, a commission seeiting the terms of the act as my instructions. 
They directed that inquiries should be prosecuted "with a view of 
ascertaining the annual amount of consumption, importation, and expor- 
tation of timber and other forest products; the probable supply for 
future wants, and the means best adapted for the preservation and 
restoration or planting of forests," and a report upon the same was to 
be made tothe Commissioner of Agriculture, to be by him transmitted 
in a special report to Congress. 

The Centennial Exhibition of 1876 was then in progress at Phila- 
delphia, and I devoted the first two mouths after receiving my appoint- 
ment, in a study of the forest products that were there displayed, and 
the winter following, in the public libraries, where the scanty literature 
upon this subject that the country then afforded could best be found. 
I may here remark that nothing has proved so great an obstacle in the 
study of this subject as the absence of books and periodicals especially 
devoted to its interests. 

From the beginning I adopted the custom of making card lists of 
titles to separate works or to articles in periodicals and documents 
relating to forestry; but although I have several thousands of these, 
the greater number cannot be found in any library in the country, and 
I know only of their existence from their citation" by authors, or their 
announcement in reviews. In fact, there is nothing more needed than 
a special library upon this subject for the use of the Department, and 
for the aid of those who may be following particular lines of investiga- 
tion. 

Early in 1877, 1 undertook a journey which led through most of the 
Western States and Territories extending westward to Utah, and front 
Lake Superior to the southern border of Kansas. While absent on this 
journey, I learned of your appointment as Commissioner of Agriculture, 
and from the earliest moment of acquaintance I have realized the interest 
that you have taken in forestry, and have felt your firm support. 

Early in December, 1877, I submitted my first report, which, after 
due examination and approval, was transmitted to the President, and 
by him to Congress. An edition of 25,000 copies bevond the usual 
number was ordered, and the work has been widelv distributed, and 
very generally approved, as shown by notices and reviews. I deem it, 
however, as due to the department, to notice here that a limitation to 
650 pages, placed by the Committee upon Printing, rendered it neces- 
sary to abridge some portions that should have been given entire, and 
to omit other parts altogether. It was not, therefore, as printed, a com- 
pliance with the law under which it was ordered, and under this view 
of the case you very justly regarded the appointment as still pending, 
and a further investigation of the subject required. ? 

Near the beginning of 1870, a second report, embracing mauy details 
not previously included, was sent in to Congress bv the President, xM®t 
a resolution of the House, but for reasons wholly "foreign to the Su&eet 
no action, was taken during the session that ended on the 4th of ffareh. 
m that year. In fact, the chairman of the Committee on Agriculture, to 
which the report was referred, scarcely called the committee together 
during the session, and there was therefore no opportunity for its con- 
sideration. 

Early ju 1880, however, the report was again sent in. under a reso- 
lution oij^^^^ It was at once ordered to be printed, and the 
subject Of forestry, in connection with the report, was referred to the 
Committee on Agriculture. This committee, after a full hearing from 
yourself and from me, and upon an examination of the report in detail; 
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unanimously agreed to recommend the publication of 100,000 copies extra 
of tins report, and of 50,000 copies extra of the first report- This reso- 
lution was referred to the House Committee on Printing, but lay as 
unfinished business upon their table when that Congress expired- 

In the mean time the report was printed under the House resolution, 
audit being stereotyped (as is the first report), it is to he hoped that 
extra editions may in future be ordered. This report full v exhausts the 
subject of the exportation and importation of forest products, and in 
this covers the whole period of our government, from the organization 
in 1789, down to date, 

• Congress, in 1880, in appropriating means for the continuance of these 
researches, made the service of indefinite duration, to be prosecuted as 
a regular branch of inquiry un til expressly terminated by law, thus plac- 
ing it like other subjects of recognized and usual expense upon the list 
of i tems for which estimates are regularly made. Your administration 
will therefore stand upon the record as that when the first report upon 
forestry was made, and when the service was regularly begun. 

Under this arrangement, I received a new commission, and was soon 
assigned an office in the department A cleric was appointed to assist 
in these labors, and the facilities of the department in the way of print- 
ing and correspondence were untie available. I had previously issued 
several thousand circulars upon several classes of subjects, and the in- 
formation thus obtained had been embodied, so far as proper, in the 
reports that had been printed. 0 

After opening the office in the department a series of circulars upon 
the subject of forest fires, and upon the extent of injuries from the dying 
off f of the spruce timber of the Northeastern Slates were issued, and an 
extensive correspondence was instituted upon subjects relating to for- 
estry,, 

In the summer of 1880 I made a journey through the New England 
States, chiefly in Maine, and visited with a guide the spruce forests that 
were suffering from disease with the view of learning by personal in- 
quiry the extent of the in juries, and if possible to ascertain their cause. 
This journey was extended into the Province of New Brunswick and 
through the Province of Quebec on my return. 
i Later in the season I undertook, under your direction, a journey into 
the Western States ami Territories which amounted to nearly 8,000 
miles in extent and led through fourteen of t he States and three of the 
Territories. The object of these journeys was to ascertain by personal 
observation and local inquiry as much as possible upon the general sub- 
ject of forestry, with the view of recommending such measures as might 
be deemed most effectual tor promoting its interests- 

On this, as on the former western journey, 1 had occasion to notice 
that the questions involved in forestry are steadily gaining in interest 
as they become better understood and felt, and I am confident that in 
the future they will acquire commanding importance among the ques- 
tions before the country and. under the charge of the Department of 
Agriculture, 

A third report is nearly ready for presentation to Congress,- and in 
this will he embodied Audi recommendations as to the future -action of 
Congress upon the subject of forest conservation and management, and 
I he various iuteresfcN depending thereon, as the information before im 
/will justify, ami. Mtggesfious upon the -prosecution of further measures 
'for the adVaneement of our knowledge upon Ibis subject* 

From the beginning of these inquiries the suggestions of thoughtful 
and observing men have been deemed worthy of careful consideration, 
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and these with much unanimity agree in the belief that our main de- 
pendence for advancement must/ consist-in carefully conducted experi- 
mental 'investigations, and a discriminating publication of the results 
that deserve notice. 

We have still left in the Territories, and upon the Faeihe coast, con 
siderable forests upon the public lands that deserve prompt attention 
from the government, with the view of preventing needless waste, and 
securing a restoration by future growth : but with these exceptions it 
can scarcely be expected that either the States or the general govern- 
ment will for many years, if ever, undertake forest management for mar- 
ket supply, as is done in many countries in Europe. Since our lands 
are chiefly vested in private owners it is naturally to them we must look 
lor planting with the view of supplying the industrial wants of the 
country, as they may hereafter arise. To render this most effectual the 
government should adopt measures for ascertaining whatever experience 
has taught or that experiment can ascertain, and it should make known 
. to its citizens whatever is worth knowing in this line of inquiry, as well 
from the experience of other countries as from observations in our own. 

With the view of personal inquiry with the officers of agricultural 
colleges, and in the hope of gaining from the observations of those who 
have undertaken tree planting in some portions of the Hew England 
States, I am at present engaged in a journey that will, when completed, 
lead through each of the Sew England Sta tes excepting Maine, and afford, 
opportunities for the interchange of views with the officers of the agri- 
cultural colleges in ehch, upon the subject under investigation. 
Respectfully, yours, 

FBAJSELES B. HOUGH. 

Hon. War. G. Le Duo, 

Commissioner of Agriculture, 



POTATO RAISING IN TENNESSEE. 



BY C.'W. CALLENDER, H END Eli SON VIL L K , TENN. 



Under the system of labor existing in Tennessee prior to the war, 
farmers were accustomed to devote ali their tillable land to only one or 
two crops. Cotton and corn, or corn and tobacco, a little wheat, rye, or 
oats constituted the annual crop of most j>lanters. Enough vegetables 
were raised to furnish an abundant supply for the family, but no one 
ever dreamed of raising them for shipment to market. 

Under the present system of farming, Tennessee is rapidly adopting 
the policy of planting a variety of crops. While cotton, tobacco, and 
corn are still our main money crops, many of our most enterprising 
farmers are giving much attention to the raising and shipping of fruits 
and vegetables, especially of the earlier spring varieties, for Northern 
markets. . 

In this and adjoining counties, especial attention is devoted to the 
Irish potato crop. Heretofore we have been unable to raise our own 
seed potatoes; we were obliged, every spring, to purchase fresh supplies 
of Northern growth. This inability to save our own seed resulted from 
the fact that if we dug our crop as soon as it was matured the tubers 
were almost certain to rot during the long, hot, autumn months; if they 
escaped that danger, they shriveled and sprouted to such an extent, 
during the winter, that they were unfit for prolific seed in spring. If, 
on the other hand, we deferred the digging till the cool weather of fall, 
we found that the tubers had taken second growth during the warm 
autumnal rains. Crops from such seed were late and the yield unsatis- 
factory. The expense of annual purchase of seed, the difficulty of keep- 
ing the crop, acted to prevent any extensive cultivation of this impor- 
tant esculent. 

An important change has been wrought in the cultivation of potatoes 
in our section within the last few years. We now buy no seed, but sell 
it in large quantities. Our potatoes, in the spring, are sound, firm, un- 
shriveled and unsprouted. The home-raised produces marketable, pota- 
toes two or three weeks earlier than do the imported seed. The yield 
is not only earlier, but moro abundant. The consequence is that " Ten- 
nessee second-crop" potatoes command in Nashville higher, prices than 
do the best Northern article. The Tennessee seed is in demand, not only 
for home planting, but large amounts are beginning to be shipped to 
States both north and south of us. The method by which this great, 
and to us very profitable, change has been wrought is locally called 
"The second-crop method." It was introduced a few years since by 
some Northern immigrants, and has rapidly extended along the lines 
of railroad leading north. It is substantially as follows: 

A piece of new ground is selected; those lands which were once blue- 
grass pastures, bat which from unavoidable neglect during the war have 
grown up in thickets of blackberry vines and young trees, are usually 
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preferred, though any good fresh. land will answer, This is cleared, 
well broken and harrowed, and laid off in checks about 30 inches each 
way. In each check are dropped two eyes : the aim being to get at 
least one healthy stock to each hill. The crop is planted from the 1st to 
the 20th of March, if possible. The seed is covered with hoes about 3 
inches deep, A s soon as the young shoots appear, two farrows with one- 
horse plow are thrown upon them, so as to cover them up and so protect 
them from late spring frosts. In a few days this covering is swept off 
by a drag or harrow. When the plants are from four to six inches high, 
they are plowed across the rows, throwingthesoil to them. If the ground 
has been properly prepared no additional work will usually be needed. 

As soon as the hills will average two good marketable potatoes (prices 
justifying), the crop is dug. The larger tubers are put in ventilated 
barrels and immediately shipped to Cincinnati, Saint Louis, Chicago, or 
some other point north. 

The tubers too small for market are gathered as they are dug and pro- 
tected from the sun. Some persons spread them upon barn floors, some 
pile them under shady trees, or, if they can do no better, in the open field ; 
in either of the latter cases, carefully covering the heaps with vines or 
weeds to protect them from the hot sun ? which would infallibly destroy 
the germinating power. 

The first crop is usually dug early in June. The yield varies from 
sixty to one hundred and twenty bushels of marketable potatoes per acre. 
The price of our potatoes last year varied from $4.25 to $2.50 per barrel 
in Cincinnati, according to earliness and quality. 

Second crop. — The second crop is usually more profitable than the first ; 
it furnishes our winter supply, our next sprin g- s seed, and a large surplus 
fpr sale. It is produced as follows : 

In the beginmg of July the ground, usually the same upon which the 
first crop was raised, is prepared by deep plo wing and thorough harrow- 
ing. It would be better to raise the second crop upon a different plat 
from that on which the first was planted. Two crops in one. year most, 
of necessity, soon exhaust therichest soil; it would certainly seem to be 
more profitable for the farmer to raise his early crop for market upon his 
quick, fresh land, and plant his seed for second crop upon other land. 
It is asserted, however, by some that after land has been double-cropped 
in potatoes for even three or four years it will produce any other crop as 
well as if it had never been so tilled, but this assertion is open to much 
doubt. 

After the soil is properly prepared, it is laid off in drills, with a one- 
horse plow, about 30 inches apart, in order that two furrows may prop- 
erly clean out each middle. As the great difficulty with the second 
crop is to get a good stand, at least twice as much seed is dropped in 
the drills as is expected to come up. Much of it rots, or for other <^mm 
fails to grow. The potatoes, at this planting, are covered with two fur- 
rows with a one-horse plo w to insure the requisite moisture for germi- 
nation. As soon as they begin to sprout, which must be ascertained by 
diggingdnto the ridges, the land is leveled by a harrow or, better still, 
by a drag, so that the plant may make rapid growth and so mature its 
tubers before frost As soon as the weeds begin to appear between the 
ridges, the crop is plowed ; another plowing when the plants are a few 
'inches high is all the after cultivation needed. 

As before stated, the chief difficulty in making a good second crop, 
is the obtaining of a good stand. The proper management of the seed 
has much to dp in assuring success. Too much care cannot be exercised 
m^protecting the seed from the blistering rays of the sun, at the time o£ 
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digging the first crop. If the second crop be planted on a bright, hot, 
sunny day, the covering plow should follow the seed dropper as closely 
as possible. After the seed h^s been duly seasoned in the shade, it is 
cut lengthwise, i. e., from stem to blossom end ; and all tubers too sanall 
to be cut in that manner must be "scalped," i. e., a slice must be cut 
from the stem end. If this be omitted, such potatoes will not come up 
at all, or at least not in time to mature tubers before frost. In order 
to fairly test this fact, I planted two rows of Early Rose potatoes, seed 
uncut, about 1£ inches in diameter. Scarcely any of them came up 
while the scalped seed on each side of them did as well as usual. I also 
selected twenty-three Beauty of Hebron, of same size as above, and 
planted them uncut, beside twenty- three of same size and variety which 
had been "scalped." I got seventeen good plants from the latter lot; 
but none of the former came up in time to make seed. 

Seed for the second crop should not be allowed to heal over, as the 
seed for the spring crop, but should be planted -as soon as cut But one 
person of a number consulted got a stand from "healed-over" seed. 
Those who planted the seed as soon as cut, and covered immediately, in 
damp ground, with two furrows, succeeded best. Just before, or directly 
after a rain, if soil be in good working order, is the most favorable time 
for planting. Some crops utterly failed this year from being planted in 
a dry, hot soil ; the seed all rotted. 

Such, in short, is the amount of what we have so far learned about 
double cropping the potato. Time, patience, and experience are requi- 
site to perfect the method. We have yet much to learn. Our section 
seems well suited to it. We have an average of 189 days between the 
killing frosts of spring and those of autumn. South of Tennessee the 
fall is too hot for double crops. North of us the fall frosts are too early. 

The Early Rose is the only potato yet used in « second cropping^.and 
some assert that no other variety will succeed. I am satisfied this idea 
is erroneous. I purchased my seed for first crop last year in Buffalo, 
X Y., and at the same time some northern Peach Blows. A few of the 
latter, accidentally, got among the Early Rose, and when the first crop 
was dug I got Peach Blows of good marketable size. I shall try a few 
bushels of them this spring. 

I may remark, in passing, that although I planted my northern seed 
a week or ten days before my neighbors planted Tennessee second crops, 
I was in market about ten days behind them. 

In my report of test of seeds sent me last year by the department, I 
mentioned that I had succeeded in double cropping the Beauty of He- 
bron ; I succeeded as well with them as with the Early Rose. In fact, I 
think, in suitable seasons, any variety may be as successfully second- 
cropped as the Early Rose. 

I think seed of any kind raised here late in the fall will be superior 
to that maturing during our hot summers and early autumn months. 
Perhaps by this method we can prevent the deterioration of vegetables, 
so common in our climate ; and again, as in the potato, a seed that will 
yield us earlier and better returns. I purpose trying the experiment with 
peas. 



ERRATA TO REPORT OF ENTOMOLOGIST. 

Page 236 1. 7, add Plate II, Fig. 3. 
" 240 1. 15, add Plate II, Fig. 2, 2a. 
" 249 1. 19, add Plate I. 
" 275 1. 42, for Fig 2, read Fig. 1. 
" 280 1. 19, for Plate XX, Fig. 4, read Plate XI, 7. 

" 281 1. 30, for "one to that of the female," read "one to that of the male. 7 ' 
" 293 1. 29, for Plate XIV, read Plate XIII. 
" 294 1. 34, for Plate XIII, read III. 

" 296 1. 46, for "Fig. 1; natural size, Fig. 2," read "Fig. 2, natural size; Fig. 2<i » 

" 297 1. 37, for "Plate I, Fig. 3," read "Plate III, Pig. 2b." 

*' 372, explanation of Plate VIII, I. 3, for Fig. 3, read Fig. 2. 

« " explanation of Plate X, for U read le, and vice versa, 

" " explanation of Plate XI, 1. 11, read "scale of female, enlarged; 4b scale of 
male." ta 

Plate II. Letter this plate as follows: Lower left-hand figure (Chalcid) 1: upper 
right-hand figure (moth and larva) 2; segment of sugar-cane with pupa 2a j' root of 
sugar-cane with beetle, 3. 
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